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PEEPACE. 


The  present  volume  is  a  continuation  of  some  ex- 
periments on  the  solvent  action  of  various  drugs  on 
gall-stones  which  I  carried  out  in  1892,  at  The  Owens 
College,  Manchester,  to  provide  material  for  my  Dis- 
sertation for  the  Degree  of  Doctor  of  Medicine. 
Since  that  date  my  interest  has  been  extended  to  the 
aetiology,  pathology,  and  treatment  of  cholelithiasis, 
and  I  have  made  a  few  further  observations  bearing 
on  these  aspects  of  the  disease.    In  referring,  during 
my  own  investigations,  to  the  experience  of  other  ob- 
servers, I  felt  the  want  in  our  literature  of  a  work 
containing  an  account  of  the  present  condition  of  our 
knowledge  of  the  disease,  and  to  attempt  to  fill  that 
vacant  place  is  the  object  of  the  present  book.    I  do 
not  claim  to  set  forth  much  new  or  original  matter 
now,  but  rather  to  give  a  concise  but  complete  state- 
ment of  the  published  observations  and  opinions  of 
various  writers  which  bear  on  the  elucidation  of  the 
nature  of  a  disease  which  is  but  imperfectly  under- 
stood. 

In  referring  to  the  work  of  Continental  observers 
I  have  received  much  help  from  the  valuable  mono- 
graphs on  cholelithiasis  by  Naunyn  and  Courvoisier, 
as  the  frequent  reference  in  the  text  to  these  authors 
shows.    Both  these  writers  are  amongst  the  highest 
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authorities  on  the  subject,  so  it  has  also  been  necessary 
to  quote  their  own  opinions  somewhat  freely.  Gum- 
precht's  papers  (^'Neuere  Fortschritte  inder  Kenutniss 
der  Cholelithiasis")  in  the  /  Deutsche  medicinische 
Wochenschrif t '  for  1895  are  very  valuable,  giving  as 
they  do  a  resume  of  the  most  important  recent  work  on 
the  subject  of  cholelithiasis,  and  concluding  with  an 
extensive  bibliography, — chiefly,  however,  of  the  Con- 
tinental literature  of  the  disease.  No  book  on  gall- 
stones would  be  complete  without  frequent  reference 
to  the  writings  of  Mayo  Eobson,  who  has  had  a  large 
experience  and  great  success  in  the  surgical  treat- 
ment of  the  disease  and  its  complications. 

I  must  here  acknowledge,  and  express  my  thanks 
to  the  above  writers  for,  the  help  which  I  have 
received  from  their  works  in  the  production  of  this 
book. 

I  am  also  very  much  indebted  to  Dr.  Leech,  Dr. 
Dreschfeld,  Dr.  Steell,  and  Dr.  Harris,  of  the  Man- 
chester Royal  Infirmary,  for  kind  permission  to  refer 
to  cases  of  gall-stones  which  were  in  hospital  under 
their  care  whilst  I  was  Resident  Medical  Oflncer  there, 
and  to  my  friend  Dr.  T.  A.  Goodfellow  for  his  valu- 
able assistance  in  the  monotonous  and  troublesome 
work  of  proof  correcting,  and  for  many  helpful 
suggestions  made  during  the  printing  of  the  book. 

E.  M.  B. 

3,  St.  Peter's  Sqttaek  ; 

Manchester,  Jult/,  189G. 
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CHAPTER  I. 

Definition  of  the  Disease — Anatomy  of  the  Biliary  Passages — Varieties 
of  Gall-stones — Facets  on  Biliary  Calculi — Shape  of  the  Con- 
cretion—Chemical Constitution  of  Gall-stones — Seat  of  Forma- 
tion of  Gall-stones. 

Definition  of  the  Disease. 

Gall-stones,  or  biliary  calculi,  or  biliary  concretions, 
are  masses  of  varying  shape,  size,  consistenc}^,  and 
constitution,  which  are  formed  during  life  in  the  bile- 
ducts  of  the  liver  or  in  the  gall-bladder  by  the  con- 
glomeration, amorphous  or  crystalline,  of  the  pre- 
cipitated portions  of  the  normal  constituents  of  the 
bile,  some  of  the  precipitated  bodies  uniting  with 
each  other  to  form  new  compounds. 

The  causes  which  determine  this  precipitation  of 
the  normal  constituents  of  bile  from  their  state  of 
solution  have  not  yet  been  definitely  determined. 

The  term  Cholelithiasis  is  applied  to  the  pathological 
conditions  of  the  body  which  result  in  the  formation 
of  gall-stones ;  and  the  symptoms  which  during  life 
are  considered  to  be  manifestations  of  the  presence 
of  calculi  in  the  biliary  system  are  spoken  of  as 
''attacks  of  cholelithiasis"  or  of  ''gall-stones.'^ 
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Anatomy  of  the  Biliary  Passages.-^ 

A  short  account  of  the  anatomy  of  those  portions 
of  the  liver  concerned  in  cholelithiasis  will  be  of  use 
in  making  a  description  of  the  disease  and  its  com- 
plications more  clear. 

The  disease  develops  in  the  excretory  apparatus 
of  the  liver,  which  consists  of  the  intra-hepatic  ducts, 
the  hepatic  duct,  the  cystic  duct,  the  gall-bladder, 
and  the  common  bile-duct. 

The  intra-hepatic  duds  are  the  fine  radicles  of  the  system  of  biliary 
ducts  and  they  arise  around  the  lohules  of  the  liver. 

The  hepatic  duct,  formed  by  the  union  of  a  right  and  left  branch 
which  issue  from  the  bottom  of  the  transverse  fissure  and  unite  at  a 
very  obtuse  angle,  descends  to  the  right,  within  the  gastro-hepatic 
omentum,  in  front  of  the  vena  portse,  and  with  the  hepatic  artery  to 
its  left  Its  diameter  is  about  two  lines  {\  inch,  4  mm),  and  its  length 
nearly  two  inches  (about  50  mm.).  At  its  lower  end  it  meets  with 
the  cystic  duct  descending  from  the  gall-bladder,  and  the  two  ducts 
unite  together  at  an  acute  angle  to  form  the  common  bile-duct. 

The  gall-bladder  is  a  pear-shaped  membranous  sac  3  or  4  inches 
(100  mm.)  long,  about  1-|  inches  (40  mm.)  across  its  widest  part,  and 
capable  of  containing  8-12  fluid  drachms  (30-40  c.cm.).  It  is  lodged 
obliquely  in  the  fossa  under  the  surface  of  the  right  lobe,  with  its 
large  end  or  fundus,  which  projects  beyond  the  anterior  border  of 
the  liver,  directed  downwards,  forwards,  and  to  the  right,  whilst  its 
neck  is  inclined  in  the  opposite  direction.  Its  upper  surface  is  attached 
to  the  liver  by  areolar  tissue.    Its  under  surface  and  fundus  are 
covered  by  the  peritoneum  which  is  reflected  over  them  from  the  sur- 
face  of  the  liver.    In  rare  cases  the  peritoneum  completely  surrounds 
the  gall-bladder,  which  is  then  suspended  by  a  sort  of  mesentery  from 
the  under  surface  of  the  liver.    The  fundus  touches  the  abdominal 
parietes  immediately  beneath  the  margin  of  the  thorax  opposite  the 
tip  of  the  tenth  costal  cartilage.    The  gall-bladder  rests  below  on  the 

*  '  Quain's  Anatomy,'  9th  edition. 
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commencement  of  the  transverse  colon;  and,  further  back,  it  is  in 
contact  with  the  duodenum,  and  sometimes  with  the  pyloric  extremity 
of  the  stomach.  The  nech  gradually  narrowing  is  curved  like  the 
letter  S,  and  then,  becoming  more  constricted,  and  changing  its 
general  direction  altogether,  it  bends  downwards  and  terminates  in 
the  cystic  duct. 

The  gall-bladder  is  supplied  with  blood  by  the  cystic  artery,  a 
branch  of  the  right  division  of  the  hepatic  artery,  along  which  vessel 
it  also  receives  nerves  from  the  ca'liac  plexus.  The  cystic  veins  empty 
themselves  into  the  vena  portas. 

The  cystic  duct  is  inch  (2  mm.)  in  diameter,  and  about  1|  inches 
(40  ram.)  in  length.  It  runs  backwards,  downwards,  and  to  the  left, 
and  unites  with  the  hepatic  duct  to  form  the  common  bile-duct. 

The  common  bile-duct,  or  ductus  communis  choledochus,  from  two  to 
three  lines  (i  inch,  6  mm.)  in  width  and  nearly  3  inches  (80  mm.)  in 
length,  conveys  the  bile  to  the  duodenum.    It  passes  downwards  and 
backwards,  continuing  the  course  of  the  hepatic  duct,  between  the 
layers  of  the  gastro-hepatic  omentum  in  front  of  the  vena  porta?,  and 
to  the  right  of  the  hepatic  artery.    Passing  behind  the  first  part  of 
the  duodenum  it  reaches  the  descending  portion,  and  continues  down- 
wards on  the  inner  and  posterior  aspect  of  that  part  of  the  intestine, 
covered  by  or  included  in  the  head  of  the  pancreas,  and  for  a  short 
distance  in  contact  with  the  right  side  of  the  pancreatic  duct. 
'I'ogether  with  that  duct  it  then  perforates  the  muscular  wall  of  the 
duodenum,  and  after  running  obliquely  for  three  quarters  of  an  inch 
between  its  coats,  and  forming  an  elevation  beneath  tlie  mucous  mem- 
brane, it  becomes  somewhat  constricted,  and  opens  by  a  common 
orifice  with  the  pancreatic  duct  on  the  inner  surface  of  the  intestine, 
near  the  junction  of  the  second  and  third  portions  of  the  duodenum^ 
and  three  or  four  inches  beyond  the  pylorus. 

rariL'lie.'t  of  the  biliary  system  met  wil/t,  in  The  gall-bladder 

Is  occasionally  wanting,  in  which  case  the  hepatic  duct  is  much  dilated 
within  the  liver  or  in  some  part  of  its  course.  Sometimes  the  gall- 
bladder is  irregular  in  form  or  is  constricted  across  its  middle,  or  "but 
much  more  rarely,  it  is  partially  divided  in  a  longitudinal  direction 
Direct  communications  by  means  of  small  ducts  (hepato-cystic),  passino- 
from  the  liver  to  the  gall-bladder,  exist  regularly  in  various  animals" 
and  they  are  sometimes  found,  as  an  unusual  formation,  in  the  human' 
subject.  The  right  and  left  divisions  of  the  hepatic  duct  sometimes 
continue  separate  for  some  distance  within  the  gastro-hepatic  omentum 
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Lastly,  the  common  bile-cUict  not  nufrequently  opens  separately  from 
the  pancreatic  duct  into  the  duodenum. 

Structure  of  the  ducts.— The  iutni-hepatic  ducts  have  walls  of 
fibrillar  connective  tissue,  within  which  is  a  basement  membrane  and 
a  lining  of  short  columnar  epithelium.  According  to  Heideuhain, 
they  also  possess  both  longitudinally  and  circularly  disposed  muscular 
coats  in  their  wall. 

In  the  portal  canals,  where  they  are  somewhat  larger,  the  ducts^ 
present  numerous  openings  on  the  inner  surface,  which  are  scattered 
irregularly  in  the  larger  ducts,  but  in  the  subdivisions  are  arranged  in 
two'longitudinal  rows,  one  at  each  side  of  the  vessel.    These  openings 
were  formerly  supposed  to  be  the  orifices  of  mucous  glands;  but, 
while  the  main  ducts  are  studded  with  true  mucous  ghuuls  of  lobn- 
latcd  form  and  with  minute  orifices,  the  openiugs  now  referred  to 
belong  to  saccuhu-  and  tulnilar  recesses,  which  are  often  branched  and 
anastomosing,  and  may  be  beset  all  over  with  Ciecal  projections.  The 
larger  bile-ducts  and  the  gall-bladder  have  areolar  coats,  containing 
abundant  elastic  tissue  and  a  certain  amount  of  plain  muscular  tissue 
disposed  both  longitudinally  and  circularly.     They  are  lintd  with 
columnar  epithelium. 

The  lifmphatic  vessels  arise  between  the  lobules,  unite  with  larger 
vessels  which  run  along  the  portal  canals,  and  emerge  at  the  port;il 
fissure.  Other  lymphatics  accompany  the  branches  of  the  hepatic 
veins,  and  others  arise  on  the  surface  of  the  organ  beneath  the  peri- 
toneum, which  on  the  upper  surface  communicate  with  the  thoracic 
lymphatics,  and  on  the  under  surface  with  the  lymphatics  of  Glisson's 
capsule. 

Varieties  of  Gall-stones. 
Tlie  following  classification  and  description  of  tlie 
different  forms  of  calculi  is  that  adopted  by  Naunyn.^ 
1.    Fnre    Cholesterin  Stones.  —  These   are  firm, 
yellowish-white,  oval,  or  round  calculi,  varying  in  size 
from  that  of  a  cherry  to  that  of  a  pigeon's  egg  or 
even  larger.    They  rarely  show  any  of  the  brown  or 
greenish  coloration  which  is  an  indication  of  the 
*  •  Klinik  der  Cholelithiasis,'  1892, 
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presence  of  bile  pigments  and  their  compounds.  On 
fracture  tliey  are  seen  to  be  formed  by  a  radial  arrange- 
ment of  crystals  of  cliolesterin  around  a  centre  wliicli 
is  often  composed  of  a  brownish  matrix.  They  show 
no  signs  of  stratification,  and  the  surface  is  smooth 
or  else  roughened  by  a  sprinkling  of  crystals.  Facets 
are  rarely  present. 

2.  Stratijiecl  Cholesterin  Stones  are  in  form  and  size 
like  pure  cholesterin  stones,  but  they  vary  in  colour 
from  yellowish-white  to  green,  brown,  or  brownish- 
black.  They  are  generally  faceted,  and  more  or  less 
distinctly  stratified.  The  layers  are  of  various  thick- 
nesses and  colour,  and  the  outer  ones  are  glassy  or 
earthy  in  texture,  whilst  those  nearer  the  centre  are 
distinctly  crystalline,  and  do  not  show  so  much  strati- 
fication. The  crystals  in  the  centre  of  the  calculus 
occasionally  form  a  kind  of  nucleus  around  which 
the  outer  layers  are  deposited.  The  central  crystals 
often  assume  a  radial  arrangement. 

The  stones  of  the  first  group  are  composed  of  pure 
cholesterin,  whilst  those  of  the  second  variety  con- 
tain 90  per  cent,  or  more  of  the  same  substance.  In 
tlie  clear  parts  tJie  cholesterin  is  the  purest,  but  it  is 
also  present  in  large  quantity  in  the  coloured  layers, 
where  it  is  mixed  with  bilirubin-calcium  (brown)  and 
biliverdin-calcium  (green).  Pure  calcium  carbonate 
is  also  met  with  at  times  in  the  green  layers. 

3.  Common,  or  Gall-hl adder  Calculi.— The  majority 
of  gall-stones  belong  to  this  group.  They  are  of 
various  colours,  and  in  size  range  from  that  of  a  pin's 
head  up  to  but  rarely  exceeding  that  of  a  large  cherry. 
They  are  generally  faceted  and  when  fresh  are  pulpy. 
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but  AvLen  removed  from  tlie  gall-bladder  tliey  soon 
harden  and  sbrivel.  Tliej  have  a  stratified  structure, 
Avith  generally  a  firm  shell  around  a  softer  pulpy 
nucleus  in  which  may  often  be  found  a  central  cavity 
containing  a  yellowish  alkaline  fluid.  No  crystalline 
formation  can  be  made  out  by  the  naked  eye  in  these 
stones. 

4.  Hived  BiUruUn-Calckim  Calculi  are  found  in  the 
gall-bladder  or  large  ducts,  either  singly  or  in  twos 
and  threes.  In  the  latter  case  they  bear  facets, 
formed  by  mutual  pressure.  Their  shape  varies  with 
their  seat  of  formation,  and  in  size  they  are  very 
often  equal  to  or  greater  than  that  of  a  cherry. 

They  are  formed  of  dark  thick  concentric  layers 
which  enclose  a  small  yellowish  central  nucleus  of 
crystalline  cholesterin.  The  outer  dark  or  reddish- 
brown  layers  may  also  contain  as  much  as  25  per 
cent,  of  cholesterin,  but  their  mass  is  composed  of  a 
compound  of  bilirubin  and  calcium,  with  perhaps 
traces  of  copper,  and  iron  also  in  combination  with 
bilirubin. 

5.  Pure  BlUruhin-Calcium  Calcidi  are  rarely  larger 
than  a  pea,  and  are  often  as  small  as  grains  of  sand. 
In  character  they  are  either  irregular,  solid,  waxy, 
blackish-brown  masses,  or  else  hard,  brittle,  nodular, 
or  stalk-shaped  spongy  structures  of  a  metallic  steel- 
grey  or  black  colour.  In  the  hollow  spaces  which 
are  contained  in  the  latter  variety  of  concretion  some 
of  the  small  soft  stones  of  the  former  type  are  found. 
Both  varieties  of  this  form  of  calculus  consist  almost 
entirely  of  bilirubin-calciura,  with  only  traces  of  the 
other  bile  pigments  or  their  compounds. 
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The  presence  of  cholesterin  is  generally  hard  to 
demonstrate,  and  it  may  even  be  absent  entirely  in 
this  form  of  gall-stone. 

6.  Barer  Forms  of  Biliary  Calculi. —  (ft)  Amorphous 
or  Imperfectly  Crystallised  Cholesterin  Gall-stones  are 
calcnli  which,  as  a  rule,  resemble  pearls  in  outward 
appearance.  They  vary  in  size  between  that  of  a 
grain  of  sand  and  that  of  a  large  pea,  and  they  con- 
tain a  dark  nucleus  of  bilirubin-calcinm  formation. 
In  structure  they  are  imperfectly  crystalline,  show  no 
stratification,  and  apart  from  the  central  nucleus  con- 
sist entirely  of  cholesterin. 

{h)  Calcium  Carbonate  occurs  in  many  stones, 
either  in  the  free  state  or  combined  with  biliary 
pigments.  It  rarely,  however,  as  uncombined  chalk 
forms  the  main  constituent  of  a  biliary  calculus. 
Gall-stones  containing  much  chalk  are  alwaj^s  very 
hard.  Frerichs  described  a  large  biliary  calculus 
which  was  coated  with  chalk,  and  calcified  conditions 
of  the  walls  of  the  gall-bladder  are  at  times  met 
with. 

[c]  Concretions  containing  Foreign  Bodies. — It  fre- 
quently happens  that  a  calculus  which  is  composed 
chiefly  of  cholesterin  contains  a  nucleus  of  bilirubin- 
calcium  formation,  or  a  crystal  of  cholesterin  may  be 
the  starting  point  and  be  contained  in  the  centre 
of  a  bilirubin-calcium  stone.  Although  a  small  biliary 
concretion  may  act  as  a  nucleus  for  the  growth  of  a 
much  larger  calculus,  it  rarely  happens  that  a  true 
foreign  body  is  found  in  the  centre  of  a  gall-stone. 
A  few  cases  of  this  nature  have,  however,  been 
recorded,  such  as  a  round-worm,  a  Distoma  hepaticum, 
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a  plum  stone,  a  needle,  a  small  aggregation  of 
blood,  and  soft  albuminous  bile-stained  casts  of  tlie 
small  intra-liepatic  biliary  ducts. 

Bilirubin-calcium  concretions  wliicli  arise  in  the 
hepatic  ducts  at  times  pass  down  tlirougli  tlie  hepatic 
duct  into  the  gall-bladder  or  into  the  common  duct, 
where  they  may  act  as  a  ''foreign"  body,  around 
which  more  stone-forming  materials  are  deposited  to 
form  a  larger  calculus. 

{d)  Casts  of  the  Ducts,  though  common  in  cattle, 
are  rare  in  man.  Small  brittle  bilirubin-calcium 
stones,  which  are  practically  casts  of  the  finer  intra- 
hepatic ducts  in  which  they  grow,  are  at  times  met 
with  in  the  i^ost-movtem  room. 

Facets  on  Biliary  Calculi. 

Facets  on  biliary  calculi  are  formed,  in  Naunyn's 
opinion,  by  mutual  pressure,  and  not  by  friction  between 
the  stones.  The  latter  process  may,  however,  occur, 
though  he  has  never  met  with  an  instance  of  it.  The 
pressure  is  exerted  on  the  calculi  whilst  they  are  in 
a  soft  condition,  and  a  section  of  a  stratified  calculus 
shows  a  regular  arrangement  of  the  various  layers 
with  no  evidence  of  their  having  been  ground  down 
by  friction.  The  superficial  layers,  those  which  feel 
the  effects  of  the  pressure  most,  are  more  compact 
and,  in  calculi  containing  pigment,  more  deeply 
coloured  than  the  deeper  layers  of  the  same  stone. 

The  edges  and  corners  of  calculi  may,  however, 
be  split  off  at  times  by  pressure. 
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The  Shape  of  a  Gall-stone. 

The  shape  of  a  gall-stone  clepends  in  great  part  on 
the  seat  of  its  development,  and  on  the  number  present 
at  the  same  time  in  their  nursery.  Calculi,  however 
numerous,  taken  from  tlie  same  situation  always  have 
the  same  characteristics  of  structure  and  constitu- 
tion. Single  concretions  in  the  gall-bladder  ma}'-  be 
oval,  spherical,  or  form  a  complete  cast  of  its  interior. 
In  the  large  extra-hepatic  ducts  they  are  oval,  spheri- 
cal, or  more  cylindrical,  and  at  times  they  form  a 
cast  of  a  portion  of  the  interior  of  the  duct. 

When  several  stones  are  present  in  either  the  gall- 
bladder or  large  ducts,  they  are  subjected  to  mutual 
pressure,  in  consequence  of  which  they  lose  their 
spherical  or  ovoid  shape  and  become  polyhedral  from 
the  formation  on  them  of  flattened  surfaces  or 
''facets."  A  number  of  these  faceted  calculi  are 
frequently  bound  together  in  the  gall-bladder  by  a 
pasty  material  composed  of  biliary  detritus  and  bile, 
to  form  a  conglomeration-cast  of  the  interior  of  the 
bladder. 

Concretions  in  the  smaller  ducts  sometimes  form  a 
cast  of  the  lumen  of  the  tube  in  which  they  lie,  or 
else  they  are  of  an  irregularly  spherical  or  nodular 
shape.  By  the  conglomeration  of  several  small  con- 
cretions a  horny  stalk-like  or  a  mulberry-shaped  mass 
may  be  formed. 

Pure  cholesterin  calculi  not  uncommonly  lie  in  a 
recess  in  the  wall  of  the  larger  ducts  or  gall-bladder, 
in  which  case  they  take  the  shape  of  the  cavity  in 
which  they  have  developed.    The  surface  of  these 
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latter  stones  is  generally  rougli  from  the  adhesion  to 
it  during  life  of  the  surrounding  mucous  membrane, 
and  large  solitary  calculi,  or  those  occurring  with 
one  or  two  others,  have  as  a  rule  a  rough  surface. 
Faceted  calculi  are  generally  smooth. 

Chemical  Constitution  of  Gall-stones. 

Cholesterin  and  bilirubin-calcium  are  the  most 
important  constituents  of  biliary  calculi.  Free  calcium 
carbonate  is  perhaps  the  next  in  order  of  frequency 
and  importance;  and  calcium  also  occurs  in  combina- 
tion with  biliverdin,  and  with  the  less  known  biliary 
constituents,  bilifuscin,  bilicyanin,  and  bilihumin. 

In  some  calculi  small  quantities  of  bilirubin  and  its 
pigment  derivatives  are  found  in  an  uncombined  state. 
Fatty  acids  and  soaps  form  at  times  an  appreciable 
part  of  calculi. 

Gamgee"^  states  that  neither  the  bile  salts  nor  free 
bilirubin  ever  actually  form  part  of  a  gall-stone  in  man, 
and  that  when  traces  of  them  are  found  it  is  because 
they  are  important  constituents  of  the  bile  which 
permeates  calculi  at  times.  Thudichum,t  however, 
quotes  the  analysis  of  Neukomm  of  a  human  gall-stone 
which  contained  a  large  amount  of  bile  acids  and  their 
calcium  compounds.  Metallic  mercury  has  been 
found  in  gall-stones  (Budd,^  Frerichs,§  &c.),  and  also 
copper  and  iron  (Budd,  Thudichum,  &c.).  Phosphates 

*  '  Physiological  Cliem.  of  tlie  Animal  Body,'  vol.  ii,  p.  3S1. 
t  '  A  Treatise  on  Gall-stones,'  1863. 
+  '  Lectures  on  Diseases  of  the  Liver,'  3rd  edition. 
§  «Klinik  der  Leberkraukheiten,'  vol.  ii;  New  Syd.  Soc.  trausl., 
vol.  xiii. 
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of  calcium  and  otlier  metals  (Charcot*)  occur  as  rare 
constituents  of  gall-bladder  calculi,  but  in  those  con- 
cretions which  in  escaping  from  the  body  have  passed 
through  the  boAvel  or  urinary  passages  (Griiterbock  f) 
they  are  present  in  large  quantity.  Uric  acid  is  also 
found  on  calculi  which  have  escaped  through  the 
urinary  organs. 

Biliary  calculi  which  have  remained  in  the  intestine 
for  some  time  are  generally  coated  with  fsecal  matter. 

For  a  detailed  analysis  of  the  various  kinds  of 
gall-stones,  reference  should  be  made  to  the  works  of 
Thudichum  and  Gamgee.  The  latter  author  also  gives 
an  account  of  the  most  recent  methods  adopted  in 
making  such  analvses. 

Seat  of  the  Formation  of  Gall-stones. 

Gall-stones  may  form  in  any  portion  of  the  biliary 
passages,  that  is  in  the  fine  intra-hepatic  branches  or 
in  the  larger  extra-hepatic  ducts,  the  hepatic,  cystic, 
and  common  bile-ducts,  or  in  the  gall-bladder.  A& 
a  rule  they  arise  and  develop  in  the  gall-bladder, 
but  not  at  all  infrequently  the  common  duct  and  the 
small  radicles  of  the  biliary  system  are  the  seats  of 
the  origin  and  development  of  gall-stones.  Calculi 
m  the  cystic  and  common  ducts  have,  however,  as  a 
rule  worked  their  way  there  from  the  intra-hepatic 
ducts  or  especially  from  the  gall-bladder.  In  the 
majority  of  cases  the  concretions  are  formed  in  the 
lumen  of  the  passnge,  but  at  times  they  arise  within 

*  'Le9ons  sur  les  Maladies  du  Foio..  &c.,'  1877,  p.  133. 
t  '  Virchow's  Areliiv,'  1876. 
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the  mucous  membrane  wliicli  lines  the  wall  of  the 
lavgev  biliary  passages  and  gall-bladder.    I  have  met 
Avith  two  cases  in  wdiich  the  mucous  membrane  of 
the  gall-bladder  was  seen  with  the  naked  eye  to  be. 
dotted  with  many  small  dark  specks  like  black  grains 
of  sand,  which  could  be  easily  picked  out  with  a 
sharp-pointed  instrument.     Microscopical  prepara- 
tions of  the  above  specimens  showed  that  the  black 
specks  w^erc  small  gall-stones  consisting  of  beautiful 
clear  crystals  of  cholesterin  of  the  ordinary  type  col- 
lected together  in  large  numbers  and  covered  in 
places  with  biliary  pigment.    In  some  of  the  concre- 
tions the  cholesterin  was  solidified  into  more  of  an 
amorphous  glass-like  formation.    These  small  choles- 
terin gall-stones  were  lying  in  spaces  in  the  mucous 
membrane  which  looked  like  "retention-cysts.''  I 
described  and  figured  these  "  intra-mucous "  gall- 
stones in  the  '  Manchester  Medical  Chronicle '  for 
December,  1893,  and  January,  1894.    Large  concre- 
tions also  lie  at  times  in  a  saccular  outgrowth  from 
the  ^vall  of  the  gall-bladder  or  of  the  common  duct. 
They  consist  for  the  most  part  of  cholesterin. 

CalcuK  which  are  found  in  the  gall-bladder  may 
have  started  their  life  in  the  intra-hepatic  bile-ducts, 
whence  they  Avork  their  way  down  through  the 
hepatic  and  cystic  ducts  whilst  they  remain  of  small 
size.  In  the  gall-bladder  they  increase  in  size  by  the 
deposition  on  them  of  stone-forming  material. 

In  rare  cases  the  gall-bladder  is  found  to  be  like  a 
honeycombed  structure  with  no  distinct  central 
cavity.  The  septa  of  the  network  are  formed  of  tissue 
which  is  really  an  outgrowth  from  the  mucous  mem- 
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brane  of  the  original  wall,  and  in  eacli  of  tlie  spaces 
thus  formed  a  gall-stone  is  found.  A  very  good 
specimen  of  this  nature  is  preserved  in  tlie  patho- 
logical museum  at  the  Owens  College,  Manchester. 
The  above  condition  is  probably  an  exitggeration  of 
that  in  which  the  small  black  particles  described 
above  occur. 
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CHAPTER  II. 

Pliysiology  and  Chemistry  of  Cholesteriii— Physiology  and  Chemistry 
of  the  Bile  Salts— The  solvent  capacity  of  the  Bile  Salts  for 
Cholesteriu— Decomposition  of  the  Bile  Salts— Physiology  and 
Chemistry  of  the  Bile  Pigments— The  Calcium  of  the  Bile— The 
Fats  and  Soaps  of  the  Bile— The  total  daily  quantity  of  Bile— 
The  seci-etion  pressure  of  Bile. 

Physiology  and  Chemistry  of  Cholesterin. 

Cholesterin  occurs  normally  in  many  of  tlie  tissues 
of  the  body.  It  is  most  abundant  in  all  nervous 
tissue,  especially  in  the  white  substance :  large  num- 
l)ers  of  its  crystals  form  in  the  spirit  in  which  speci- 
mens of  brains  are  kept.  The  corpuscles  of  the  blood 
contain  "25  per  cent.,  and  the  plasma  and  serum  from 
•02  to  -06  per  cent,  of  cholesterin  (Hoppe-Seyler^), 
and  it  is  present  in  the  testis,  ovary,  and  lens  of  the 
eye.  Of  the  normal  secretions  and  excretions  of  the 
body  it  occurs  in  solution  in  milk,  semen,  bile,  mucus 
from  mucous  membranes,  and  in  the  crystalline  form 
in  the  fasces. 

Pathologically,  cholesterin  is  met  with  in  many 
conditions,  generally  in  association  with  fluids,  and 
it  then  almost  invariably  appears  in  its  crystalline 
form.  It  is  seen  at  times  in  sputum  from  bronchiec- 
tatic  and  phthisical  cavities,  hydatid  cysts,  especially 

*  '  Fliysiologische  Cliemie,'  1877,  p.  401. 


PHYSIOLOGY  AND  CHEMISTRY  OP  CHOLESTERIN.  15 


when  suppuration  has  set  in,  collections  of  pus,  pyo- 
nephrosis, empyemata,  &c.,  ovarian,  dermoid,  thy- 
roid, and  brain  cysts,  the  vitreous  chamber  of  the  eye, 
&c.  &c.  It  is  also  met  with  in  atheromatous  ulcers 
and  cholesteatomata  and  other  tumours. 

It  is,  however,  as  a  constant  constituent  of  the 
bile  of  man  that  cholesterin  is  most  important.  The 
quantity  present  in  healthy  human  bile  varies.  Cope- 
man  and  Winston*  found  '099  gram..  Mayo  Robsonf 
•045  gram.,  Noel  Paton  and  BalfourJ  "062  gram.,  of  cho- 
lesterin in  100  c.c.  of  bile  obtained  from  healthy  women 
by  means  of  a  biliary  fistula.  In  bladder  bile  Frerichs§ 
found  1-18  per  cent.,  and  Hoppe-Seyler||  '35  percent. 

The  much  larger  amount  which  is  found  in  bladder 
bile  as  compared  Avith  fistula  bile  is  probably  due  to 
concentration  of  the  former  by  absorption  of  water 
through  the  mucous  membrane  of  the  gall-bladder. 

An  abnormally  large  amount  of  cholesterin  is  fre- 
quently present  in  the  bile  as  the  result  of  certain 
pathological  processes  which  develop  in  many  people, 
especially  when  they  are  above  fifty  years  of  age. 
As  a  result  of  this  increase  in  the  quantity  of  choles- 
terin in  the  bile,  gall-stones  develop. 

Cholesterin  (CocH^sOH)  is  a  monatomic  alcohol 
which  occurs  in  a  crystalline  form.  From  anhy- 
drous ether  or  chloroform  it  crystallises  in  the  form 
of  needles  which  contain  no  water,  and  from  alcohol 
or  ether  containing  water  it  separates  in  the  form  of 

*  '  Jouni,  Physiol./  vol.  x. 

t  '  Proc.  Roy.  Soc./  vol.  xlvii. 

X  '  Laboratory  Reports  Roy.  Coll.  Phys.  Ed./  1891. 

§  Op.  cit.  II  Op.  cit.,  p  301. 
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1-liombic  plates  witli  a  corner  cliipped  out.  Tlie  latter 
form  is  the  well-known  typical  cholestenn  crystal. 
The  individual  crystals  are  colourless,  but  when  many 
are  seen  together  they  appear  to  be  white.  Choles- 
terin  is  insoluble  in  water,  solutions  of  inorganic 
compounds  and  glycerin,  but  it  is  readily  soluble  in 
alcohol,  ether,  chloroform,  turpentine,  amyl  and  ethyi 
nitrite,  paraldehyde,  acetone,  &c.  &c.,  fats,  soaps,  and 
solutions  of  the  bile  salts. 

Cholesterin  is  held  in  solution  iu  the  bile  by  the 
three  last  substances.     The  effect  of  a  solution  of 
animal  soap  in  distilled  water  on  a  crystal  of  choles- 
terin is  very  remarkable  and  characteristic.    It  is 
best  seen  under  the  microscope,  by  allowing  a  drop 
of  a  -5  per  cent,  solution  to  run  in  under  the  cover- 
glass  to  a  crystal  of  cholesterin.  The  crystal  becomes 
at  once  covered  with  minute  clear  colourless  out- 
oTOwths,  which  rapidly  increase  in  size  and  appear 
bke  intestinal  villi  in  shape.    These  villous-like  pro- 
cesses enlarge  very  rapidly,  and  finally  become  de- 
tached from  the  parent  mass  and  float  freely  m  the 
surrounding  soap  solution.    What  was  originally  a 
typical   solid  crystal  of   cholesterin  is  eventually 
chano-ed  into  many  of  these  new  bodies  which  are  of 
a  vis"cous  nature.    These  viscous  soap-cholesterui 
formations  assume  chiefly  a  spherical  shape,  which 
appears  to  be  made  up  of  several  globules  of  different 
sizes  arranged  in  the  form  of  a  nest  inside  a  large 
outer  spherical  covering.    If  the  bodies  be  placed 
in  water  they  swell  up,  become  clearer  and  less  viscid 
in  appearance,  until  a  certain  stage  is  reached  in 
which  the  soap  solution  in  them  seems  to  be  too 


PHrsrOLOGY  AND  CHEMISTRY  OF  CHOLESTERIN.  17 


weak  to  retain  the  cliolesteriu,  wliicli  is  then  deposited 
m  a  crystalline  form  again.  This  short  description 
of  the  soap-cholesterin  bodies  is  important  in  con- 
nection with  similar  forms  which  appear  in  human 
bile  at  times,  and  which  are  supposed  to  play  an 
important  part  in  the  formation  of  biliary  calculi. 

I  published  a  longer  account  of  the  above  action 
which  I  found  that  soap  had  on  cholesterin,  in  the 
'Manchester  Medical  Chronicle/  December,  1893, 
and  January,  1894,  and  also  m  my  'Graduation 
Dissertation  '  in  1893. 

We  are  chiefly  concerned  in  this  place  with  con- 
sidering the  appearance  of  cholesterin  in  human  bile, 
a  subject  the  study  of  which  is,  however,  rendered 
rather  difficult  by  the  fact  that  very  little  is  defi- 
nitely known  concerning  the  physiological  processes 
which  determine  its  presence  there. 

There  are  three  processes,  any  one  or  all  of  which 
may  be  responsible  for  the  appearance  of  cholesterin 
in  normal  bile.    They  are — 

1.  The  liver  may  excrete  cholesterin  from  the  blood 
where  it  exists  pre-formed  as  a  result  of  the  meta- 
bolism of  certain  of  the  tissues  of  the  body,  especially 
of  the  nervous  system. 

2.  Cholesterin  may  be  formed  and  excreted  by 
the  bile  as  a  result  of  hepatic  metabolism  itself. 

3.  The  mucous  membrane  lining  the  bile-ducts 
and  gall-bladder  may  secrete  cholesterin  and  pour  it 
out  into  the  bile. 

1.  The  first  of  the  above  processes  has,  up  to 
recent  times  at  any  rate,  been  generally  considered 
to  be  the  one  responsible  for  the  appearance  of  choles- 
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teriu  in  liuman  bile,  altliough  no  strong  evidence 
could  be  advanced  in  support  of  tlie  supposition. 

Gamgee*  tliinks  tliat,  normally,  tlie  liver  acts  "  in 
reference    to    cliolesterin   purely  as   an  excretory 
organ."    In  support  of  this  opinion  he  refers  to 
Austin  Flint's  statement  that  the  blood  of  tbe  jugular 
vein  invariably  contains  much  more  cholesterin  than 
that  of  the  carotid  artery  ;  and  also  to  the  assertions 
of  Frerichs,  Becquerel,  and  Eodier,  that  in  cases  of 
jaundice  with  complete  obstruction  to  the  flow  of 
bile  into  the  intestine  the  amount  of  cholesterin  in 
the  bile  is  remarkably  increased.    Gramgee  admits, 
however,  that  it  is  in  the  highest  degree  advisable 
that  these  particular  determinations  should  be  re- 
peated with  accurate  modern,  instead  of  the  cruder 
earlier,  methods. 

On  the  other  hand,  Jankauf  found  that  no  increased 
excretion  of  cholesterin  in  the  bile  took  place  after 
its  administration  in  solution  to  animals   by  the 
mouth  and  by  subcutaneous  injection ;  and,  further, 
that  the  quantity  of  cholesterin  present  in  the  bile 
was  quite  unaffected  by  variations  in  the  diet  of  the 
animal.    In  Gamgee's  opinion,  however,  these  ex- 
periments were  too  crude  and  obviously  fallacious, 
and  the  conclusions  from  them  are  much  less  trust- 
worthy than  those  based  on  the  observations  of 
Frerichs,  namely,  that  the  arrest  of  the  excretion  of 
bile  certainly  is  followed  by  an  increase  of  cholesterin 
in  the  blood  above  the  normal  amount. 

*  Op.  cit.,  p.  339. 

t  '  Avcliiv  f .  exper.  Path.  u.  Pharm.,'  vol.  xxxix.    Ref .  Nauuj'u, 
op.  cit.,  p.  10. 
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2.  There  is  no  direct  evidence  either  for  or  against 
the  theory  that  cholesterin  is  formed  as  a  result  of 
hepatic  metabolism,  and  its  improbability  can  best 
be  arrived  at  by  a  process  of  exclusion.  The  choles- 
terin in  the  normal  bile  is  much  more  likely  to  be 
produced  by  the  action  of  either  or  both  of  the  other 
possible  processes.  Were  cholesterin  formed  by  the 
metabolism  of  the  liver  substance,  one  would  expect 
to  find  more  of  it  present  in  the  bile  of  an  animal  with 
a  very  large  liver,  such  as  an  ox,  than  there  actually 
is  the  case.  Thudichum^  even  states  that  cholesterin 
does  not  occur  in  ox  bile,  but  I  have  extracted  it 
myself,  though  in  but  slight  amount. 

3.  The  remaining  explanation  of  the  presence  of 
cholesterin  in  normal  bile— namely,  that  it  arises 
from  the  mucous  membrane  which  lines  the  biliary 
passages— is  one  which  has  received  a  great  deal  of 
attention  of  late,  and  which  is  gaining  more  and  more 
supporters  every  day. 

Budd,t  as  early  as  1845,  considered  that  the  cho- 
lesterin of  gall-stones  was  probably  dependent  upon, 
and  formed  by,  the  coats  of  the  gall-bladder  when  in 
a  state  of  fatty  degeneration.  Bristowe,J  in  1887, 
from  the  facts  of  the  case  mentioned  a  little  later 
in  this  chapter,  was  led  to  assume,  and  was  almost 
inclined  to  think,  that  the  bulk  of  the  cholesterin  in 
gall-stones  formed  in  the  gall-bladder  is  derived,  not 
from  bile,  but  from  secretions  discharged  from'  th 
mucous  surface  of  the  organ. 

*  '  Med.  Press  and  Cir.,'  Nov.  ICtli,  1892 
t  Op.  cit. 

t  'Lancet/  Feb.  19th,  1887. 


e 


20 


ON   GALL-STONES  OR  CHOLELITHIASIS, 


The  most  prominent  advocate  in  recent  times  of 
the  formation  of  cholesterin  normally  by  the  mucons 
membrane  of  the  bile  passages  is  Naunyn.*  He 
supports  his  belief,  in  the  first  place,  by  the  results 
of  the  experiments  mentioned  previously,  in  which 
Jankau  administered  cholesterin  in  solution  to  animals 
m  their  food,  and  found  that  it  did  not  appear  in 
increased  quantity  in  the  bile.    (Gamgeef  thinks 
that  Naunyn  is  not  justified  in  arriving  at  such  a 
conclusion  from  the  experiments  performed.)    In  the 
second  place,  NaunynJ  states  that  cholesterin  is  con- 
tained in  the  secretions  of  other  mucous  membranes 
besides  that  of  the  biliary  passages.    He  has  found 
it  in  the  sputum  of  catarrhal  bronchitis  to  the  extent 
of  -09  per  cent.,  and  in  that  of  foetid  bronchitis  (-15 
per  cent.) .  I  have  myself  frequently  found  cholesterin 
in  the  mucus  which  one  coughs  up  from  the  lungs  in 
health.   This  latter  observation  can  easily  be  verified 
by  allowing  a  little  of  the  mucus  which  is  coughed 
up  in  the  morning  to  dry  sloAvly  on  a  watch  glass, 
and  then  examining  the  dried  residue  with  a  low 
power  of  the  microscope.    I  am  also  inclined  to  think 
that  cholesterin  occurs  in  the   secretion  of  those 
mucous  membranes  which  have  more  of  a  protective 
(e.  g.  those  lining  the  bile-ducts,  bronchi,  &c.)  than  a 
secretive  (stomach,  &c.)  function. 

Pathology,  by  emphasising  physioMgical  processes, 
frequently  throws  light  on  obscure  points  which  ex- 
perimental research  has  quite  failed  to  elucidate.  In 
the  point  under  consideration  this  is  specially  notice- 
able. 

*  Op.  cit.  t  Op-  cit.,  p.  340.  t  Op-  cit.,  p.  13. 
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I  have  frequeutly  examined  bile  obtained  i)ost 
mortem  from  the  gall-bladders  of  patients  wlio  have 
generally  been  in  or  beyond  tlie  prime  of  life,  and 
who  have  died  from  cardiac  or  various  other  chronic 
diseases,  without  there  being  any  evidence  of  chole- 
lithiasis eitlier  in  life  or  after  death.  When  taken 
out  of  the  gall-bladder  the  bile  will  be  found  to  be 
full  of  columnar  epithelium  cells  desquamated  from 
the  mucous  membrane  of  the  ducts,  either  singly  or 
in  clusters.  Mixed  with  these  cells  may  be  found  a 
few  cholesterin  crystals,  &c.  In  the  course  of  a  few 
days  the  cells  begin  to  disappear  and  crystals  of 
cholesterin  to  appear  in  great  numbers,  until  finally 
no  traces  of  the  cells  can  be  found,  but  the  fluid  is 
full  of  cholesterin  crystals  in  innumerable  profusion. 

Again,  with  the  cystic  duct  completely  obstrncted 
or  obliterated,  so  that  the  access  of  bile  to  the  gall- 
bladder is  impossible,  the  latter  is  often  found  to 
contain  fluid  Avithout  any  traces  of  bile  in  it,  and  which 
to  the  naked  eye  is  seen  to  sparkle  with  crystals  of 
cholesterin,  and  calculi  in  such  a  sealed-up  gall- 
bladder show  evidence  of  growth  from  the  deposition 
of  pure  cholesterin  on  them. 

In  one  case  of  chronic  Bright's  disease  I  found  a 
single  stone  the  size  of  a  large  marble  firmly  gripped 
by  the  wall  of  the  gall-bladder  about  midway  between 
the  fundus  and  neck,  and  completely  shutting  off  the 
cavity  in  the  fundus  from  all  communication  with 
the  cystic  duct.  On  the  cystic  duct  side  of  the 
calculus  was  ordinary  bile,  whilst  the  space  between 
the  stone  and  the  fundus  of  the  gall-bladder  contained 
yellowish  fluid  in  which  a  large  number  of  spark- 
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ling  crystals  o£  cliolesterin  Avere  seen  with  the  naked 
eye. 

Finally,  large  gall-stones  are  at  times  found  de- 
veloping in  a  sacculated  outgrowth  of  the  wall  of  the 
biliary  passage,  and  in  two  cases  I  saw  embedded  in 
the  mucous  membrane  of  the  gall-bladder  many  small 
black  specks,  which  on  being  examined  microscopi- 
cally were  found  to  consist  of  cholesterin  in  a  crys- 
talline form  lying  apparently  in  retention-cysts. 

Bristowe^  recorded  a  case  in  which  crystals  of 
cholesterin  in  masses  one  eighth  by  one  sixth  of  an 
inch  in  size  were  found  embedded  in  cavities  in  the 
thickened  wall  of  a  gall-bladder  in  which  the  cystic 
duct  had  been  obliterated  for  some  time.  The  cavi- 
ties appeared  to  Bristowe  to  be  evidently  dilated 

raucous  crypts. 

It  must,  however,  be  acknowledged  that,  in  cases 
of  obstruction  of  the  cystic  duct,  all  the  gall-bladder 
may  contain  a  large  quantity  of  a  clear  mucus-like 
fluid  in  which  no  cholesterin  can  be  found. 

I  think  that  from  the  above  facts  it  is  not  un- 
reasonable to  conclude  that  cholesterin  is  formed  by 
the  mucous  membrane  of  the  biliary  passages  under 
certain  pathological  conditions,  the  nature  of  which 
cannot  be  definitely  stated.  The  cholesterin  may  be 
formed  as  a  result  of  degeneration  of  the  cell  ele- 
ments of  the  mucous  membrane,  but  it  is  also  possible 
that  some  of  the  glands  which  exist  in  profusion  in 
the  wall  of  the  biliary  passages  may  secrete  it. 

To  Gamgee  the  formation  of  cholesterin  seems  to 
be  a  result  of  the  degeneration  of  cell  protoplasm, 
*  '  Lancet;  Feb.  19tb,  1887. 
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especially  where  this  is  accompanied  by  the  appear- 
auce  of  fatty  matters. 

Taking  all  the  above  physiological  and  pathological 
evidence  into  consideration,  it  is  very  probable  that 
nnder  normal  conditions  the  greater  part  of  the 
cholesterin  which  is  found  in  bile  is  derived  from  the 
mucous  membrane  of  the  biliary  passages,  but  that 
a  portion  of  it  is  excreted  by  the  liver  from  the  blood, 
in  which  it  exists  already  as  a  product  of  the  meta- 
bolism of  the  tissues  of  the  body,  especially  of  the 
nervous  system. 

Physiology  and  Chemistry  of  the  Bile  Salts. 

The   bile    salts    are  the  sodium  compounds  of 

{C  H  0  ^ 
c!h-N(>>  j  taurocholic  acid 

{C  H  0 
C'h  no.  S  J  ^^^^^  ^  common  basis  of  cho- 

lalic  acid,  with  which  glycin  and  taurin  combine 
separately  to  form  their  respective  acids. 

Cholah'r  acid,  C.^JI.iqO^,  is  a  non-nitrogenous  crys- 
talline compound,  which  is  sparingly  soluble  in  cold 
water,  but  more  readily  in  boiling  water.  It  is  not 
present  in  fresh  bile,  but  it  is  found  in  decomposed 
bile  and  in  the  contents  of  the  large  and  small  intes- 
tines. Its  presence  in  the  intestines  is  accounted  for 
by  the  supposition  that  part  of  the  bile  salts  is  there 
split  up  into  cholalic  acid  and  glycin  and  taurin. 
Cholalic  acid  is  supposed  to  be  formed  by  the  liver 
cells,  though  nothing  definitely  is  known  concerning 
its  formation  nor  of  its  forerunners.  Where  it  unites 
with  the  glycin  and  taurin  is  also  uncertain,  but  pro- 
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bably  the  liver  is  the  organ  which  is  responsible  for 
their  combination.  It  gives  the  colour  reaction  of 
the  bile  salts  with  Pettenkofer's  test. 

Glycin,  glt/cocine,  C^HjNO.,,  is  a  crystalline  com- 
pound containing  nitrogen.  It  is  readil}''  soluble  in 
water,  and  is  formed  as  the  result  of  the  pancreatic 
digestion  of  nitrogenous  foods,  and  when  gelatin  is 
subjected  to  the  digestive  action  of  trypsin  (Gamgee*). 
It  is  increased  by  a  vegetable  diet,  and  when  injected 
or  introduced  into  the  body  is  reduced  to,  and  ex- 
creted as,  urea  by  the  kidneys  (Halliburtont).  When 
it  is  heated  with  urea  outside  tlie  body,  uric  acid  is 
formed.  Glycin  is  more  abundantly  met  with  in 
herbivorous  animals  and  in  man  than  in  the  carnivor- 
ous animals,  in  which  it  only  occurs  in  small  amounts. 

Taurin,  C^H^NOgS,  is  a  crystalline  body  containing 
nitrogen  and  sulphur.  It  is  less  soluble  in  water 
than  glycin  is.  Taurin  is  formed  as  a  result  of  the 
decomposition  of  proteids  (GamgeeJ),  and  probably 
by  the  pancreatic  digestion  of  nitrogenous  foods  con- 
taining sulphur.  It  is  most  abundant  in  carnivorous 
animals,  only  small  amounts  occurring  in  man  and  in 
the  herbivora. 

The  whole  of  the  sulphur  contained  in  the  bile  is 
probably  derived  from  the  taurin,  as  all  the  other 
organic  constituents  of  the  bile  are  sulphur-free. 

The  hile  acids  a'ppear  in  the  hile  in  comhlnation 
with  sodium,  and  not  in  the  free  state. 

Glycocholate  of  soda  occurs  in  the  bile  of  the  herbi- 

*  Op.  cit.,  p.  348. 

t  'Text-book  of  Chemical  Physiology  and  Pathology/  1891, p.  776. 
X  Op.  cit.,  p.  348. 
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vora^  forming  by  far  the  greatei"  portion  of  the  bile 
salts  present.  It  never  occurs  in  the  bile  of  carni- 
Torous  animals  (Gamgee*).  The  quantity  present 
in  human  bile  occupies  a  position  between  these  two 
extremes,  and  varies  greatly  according  to  different 
authorities,  and  probably  at  different  times  in  the 
same  person. 

Tanmcholate  of  soda  is  the  only  bile  salt  present 
in  the  bile  of  the  carnivora,  whilst  in  herbivorous 
-animals  it  occurs  in  but  very  small  quantity.  In  man 
it  is  generally  present  in  varying  amount,  but  almost 
always  in  less  quantity  than  the  glycocholate  of 
soda. 

The  following  table  compiled  from  Gamgeef  and 
Hoppe-SeylerJ  shows  the  quantities  of  both  salts 
found  in  normal  human  bile  by  different  authorities. 
The  first  five  results  were  derived  from  bile  which 
was  obtained  during  life  from  cases  of  biliary  fistula, 
and  the  last  two  from  bile  taken  from  the  gall-bladder 
after  death.  The  quantities  of  the  salts  are  expressed 
in  the  number  of  grammes  of  them  extracted  from 
100  c.c.  of  fresh  bile. 
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*  Op.  cit.,  p.  294.  t  Op.  cit.,  p.  346.  +  Op.  cit.,  p.  300. 
§  The  acids  are  given  here. 
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Mayo  Eobson's"^  and  Patoii  and  Balfour'sf  cases 
are  tlie  most  recent,  and  their  patients  enjoyed  good 
health  in  spite  of  their  biliary  fistulce. 

It  will  be  seen  that  the  bladder  bile  contains  much 
more  of  both  salts  than  does  fistula  bile.  This  fact 
is  thought  to  be  due  in  part  to  a  process  of  concen- 
tration of  the  bile  through  absorption  of  its  water, 
which  takes  place  whilst  the  bile  remains  in  the 
gall-bladder.  It  is  also  supposed  that  some  of  the 
bile  salts  which  escape  into  the  intestine  with  the 
normal  expulsion  of  bile  are  re-absorbed,  carried  to 
the  liver,  and  excreted  by  that  organ,  passing  into 
the  bile  again.  At  any  rate  StadelmannJ  found  that 
four  days  after  the  formation  of  a  biliary  fistula  in  a 
dog,  the  amount  of  bile  salts  in  the  bile  which  escaped 
externally  was  only  25  per  cent,  of  that  present  on 
the  day  of  the  operation. 

If  glycocholate  of  soda  be  given  by  the  mouth  to  a 
dog  it  will  appear  in  quantity  in  the  bile,  which  pre- 
viously contained  only  a  very  small  amount. 

The  taurocholate  of  soda  in  a  dog's  bile  increases 
with  a  nitrogenous  (flesh)  diet  and  diminishes  when 
pure  carbohydrates  are  substituted,  as  the  following 
figures  taken  from  Spiro's§  tables  show. 

Amount  of  taurocholate  of  f  oda 
Nature  of  diet.  in  bile  in  tw  enty-four  hours. 

Fasting         ....     -95  grm. 

250  grm.  flesh  .  .  .1*6  „ 

1000    „      „  .  .  .    2-67  „ 

200  grm.  carbohydrates         .  .    1'18  ., 

*  '  Proc.  Roy.  Soc.,'  vol.  xlvii,  1890. 

t  '  Lab.  Reports,  Roy.  Coll.  Phys.  Ed.,'  1891. 

+  Ref.  Gumprecht,  'Dent.  med.  Woch.,'  1895,  No.  14. 

§  '  Du  Bois  Reymond's  Archiv,'  1880,  Supp.,  p.  50. 


PHYSIOLOGY  AND  CHEMISTRY  OF  THE  BILE  SALTS.  27 


The  taurocliolate  of  soda  wliicli^  from  tlie  above 
table,  is  seen  to  be  present  in  the  bile  when  the 
animal  is  being  starved  and  when  fed  on  carbo- 
hydrates only,  is  probably  derived  from  the  products 
of  the  wasting  of  the  animal's  tissues  which  is  con- 
stantly going  on.  These  bodies,  which  result  from 
the  normal  tissue  metabolism,  are  of  a  nitrogenous 
composition,  and  they  are  probably  formed  more 
abundantly  when  nitrogen  is  withheld  from  the 
animal's  food,  for  in  the  latter  condition  they  are 
used  partly  as  food  to  support  the  vital  functions 
until  death  ensues,  or  a  supply  of  proper  nitrogenous 
food  be  given  by  the  mouth. 

Hoppe-Seyler*  states  that  the  solids  of  the  bile  are 
present  in  greater  quantity  when  the  animal  is  fed  on 
flesh  than  when  fed  on  bread,  and  that  the  bile  be- 
comes more  watery  when  food  is  withdrawn. 

Noel  Paton  and  Balfourf  found,  from  observations 
upon  a  woman  with  a  biliary  fistula,  that  the  amount  of 
solids  in  the  bile  rose  with  the  amount  of  nitrogen  in 
the  urine.  When  the  latter  was  excreted  at  the  rate 
of  5  to  6  grms.  in  twenty-four  hours,  the  bile  solids 
daring  the  same  period  amounted  to  O'S  grms.  ; 
whilst,  when  the  excretion  of  nitrogen  rose  to  11  or 
12  grms.  in  twenty-four  hours,  the  bile  solids  in- 
creased to  7-3  grms.  When  the  patient  was  on  a  low 
diet  after  operation,  the  amount  of  bile  solids  was 
only  -6  grm.  in  twenty-four  hours.  Xo  details  of  the 
diet  are  given  in  this  valuable  paper,  but  the  nitro- 
genous output  by  the  kidneys  is  an  indication  of  the 


Op.  cit.,  p.  309. 


t  T^oc.  cit. 
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amount  of  proteid  and  albuminoid  food  digested  and 
absorbed  into  tlie  circulation. 

No  observations,  as  far  as  I  know,  liave  been  made 
on  tlie  variations  in  tlie  amount  of  glj^cocliolate  of 
soda  in  tlie  bile  under  different  diets,  but  of  course 
Paton  and  Balfour's  work  covers  tliis  ground  to  a 
certain  extent. 

It  is  more  than  probable,  tlien,  that  with  an  in- 
creased consumption  of  nitrogenous  foods  there  is  an 
increased  formation  of  bile  salts. 

The  presence  ot:  the  bile  salts  may  be  recognised 
by  "  Pettenkofer's  reaction."  The  test  is  performed 
by  adding  a  few  drops  of  a  10  per  cent,  solution  of 
cane  sugar  in  water  to  the  solution  to  be  tested, 
which  must  previously  have  any  albuminous  matter 
contained  in  it  removed.  The  mixture  is  then  shaken 
up  in  a  test-tube,  and  strong  sulphuric  acid  must  be 
added  carefully  drop  by  drop,  so  as  not  to  raise  the 
temperature  of  the  solution  above  70°  C.  If  the 
temperature  be  allowed  to  exceed  this  point  the 
sugar  becomes  carbonised  and  hides  the  true  reac- 
tion, namely  the  development,  if  any  bile  salts  be 
present,  of  a  deep  violet  coloration  at  the  junction 
of  the  sulphuric  acid  and  the  solution  which  is 
being  tested.  This  violet  coloration  is  due  to 
the  action  of  the  sulphuric  acid  on  the  cholalic  acid 
contained  in  the  bile  salts,  and  not  to  the  glycin  or 
taurin. 

The  above  points  suggest  an  explanation  of  the 
varying  quantities  of  the  two  salts  Avhich  are  met 
with  in  the  different  groups  of  animals.  In  carni- 
vores the  taurocholate  of  soda  pre^^onderates  almost 
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to  tlie  exclusion  of  tlie  glycocliolate  of  soda^  and 
Gamgee  even  states  that  the  Latter  does  not  occur  at 
all  in  the  bile  of  dogs.  The  food  of  carnivorous 
animals  consists  almost  entirely  of  sulphur-containing 
nitrogenous  bodies,  whilst  the  herbivora  live  on 
sulphur-free  nitrogenous  food  for  the  greater  part, 
and  in  the  bile  of  these  latter  animals  glycocholate  of 
soda  takes  the  place  of  that  occupied  by  taurocholate 
of  soda  in  the  bile  of  the  carnivores.  In  man  the 
relative  amounts  and  the  total  quantity  of  the  two 
salts  in  the  bile  vary  greatly  according  to  different 
observations,  a  fact  which  is  not  at  all  improbably 
due  to  the  varying  amounts  of  sulphnr-containing 
and  sulphur-free  nitrogenous,  and  of  non-nitrogenous 
foods,  taken  just  before  and  during  the  observations. 
The  sulphur  in  the  foods  goes  towards  the  formation 
of  the  taurocholate  of  soda. 

The  Solvent  Capacity  of  the  Bile  Salts  for  Cholesterin. 

This  varies  according  to  different  authorities. 
Hoppe-Seyler*  states  that  a  12  per  cent,  solution  of 
mixed  bile  salts  will  dissolve  '23  grm.  of  cholesterin, 
and  Naunynt  that  a  2-5  per  cent,  solution  will  dissolve 
•17  grm.  of  cholesterin  at  the  body  temperature. 

In  some  experiments  which  I  carried  out  recently 
i  found  that  a  10  per  cent,  solution  of  bile  salts  ob- 
tained from  ox  bile  would  absorb  -128  grm.  of  choles- 
terin, and  that  a  5  per  cent,  solution  would  dissolve 
•053  grm.  at  the  body  temperature.  On  cooling  such 
a  solution  some  of  the  cholesterin  will  separate  out 
in  the  crystalline  form.  I  also  made  some  observa- 
*  Op.  cit.,  p.  322.  f  Op.  cit.,  p.  16. 
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tioiis  on  the  relative  solvent  capacity  for  cliolesterin 
of  glycocholate  and  of  taurocliolate  of  soda,  each  in 
solution  by  itself,  and  I  found  that  there  was  practi- 
cally no  difference  between  the  quantity  of  cholesterin 
taken  up  by  the  two  solutions.  The  cholalic  acid  or 
the  cholalate  of  soda  is  probably  that  portion  of  the 
bile  salt  which  dissolves  the  cholesterin. 

Decomposition  of  the  Bile  Acids. 

A  decomposition  of  the  bile  acids  or  of  the  bile  salts 
into  cholalic  acid  and  glycin  and  taurin  is  supposed 
to  take  place  in  the  intestines  in  man,  though  the 
process  by  which  this  happens  is  not  known.  At 
any  rate  cholalic  acid  is  found  in  the  feeces  in  an 
nucombined  condition,  but  not  so  glycin  and  taurin. 
The  bile  acids  are  very  insoluble  in  cold  water,  and 
they  cannot  dissolve  cholesterin,  at  an}'-  rate  when 
they  are  in  watery  solution.  They  are  very  readily 
formed  from  the  bile  salts  by  acidifying  a  solution  of 
these  substances  in  water.  If  the  solution  be  clear, 
the  addition  to  it  of  a  drop  or  two  of  a  mineral  acid, 
or  of  acetic  acid,  will  cause  a  milky  ojDalescence  to 
appear  which  is  due  to  the  precipitation  of  the  bile 
acids.  This  opalescence  can  be  seen  when  the  solu- 
tion of  the  bile  salts  is  only  of  a  '05  per  cent,  strength. 
If  a  solution  of  bile  salts  in  water,  which  is  naturally 
alkaline  in  reaction,  containing  cholesterin  dissolved 
in  it,  be  but  slightly  acidified,  the  bile  salts  are 
changed  into  bile  acids,  paid  as  a  result  the  latter, 
being  almost  insoluble  in  water,  are  precipitated. 
In  consequence  of  the  transformation  of  the  soluble 
bile  salts  into  insoluble  bile  acids,  there  remains 
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notliing  in  solution  in  the  water  to  prevent  the 
cholesterin  from  separating  out,  and  it  is  therefore 
precipitated. 

A  decomposition  of  the  bile  salts  is  supposed  by 
some  writers  to  take  place  in  the  biliary  system,  and 
to  cause  a  precipitation  of  cholesterin  which  they 
have  been  holding  in  solution.    As  a  result  of  such 
a  precipitation  the  cholesterin  collects  together  in  the 
crystalline  form,  and  a  gall-stone  originates,  which 
increases  in  size  by  subsequent  repetitions  of  the 
process.    It  is  certain  that  the  cholesterin  held  in 
solution  in  the  bile  by  the  bile  salts  would  be  pre- 
cipitated in  the  biliary  passages  were  the  bile  salts 
changed  into  bile  acids  there.    But  it  has  never  been 
shown,  and  it  is  very  improbable,  that  this  simple 
acidification  of  the  bile  ever  takes  place  during  life 
in  the  bile-ducts  or  gall-bladder.    It  is  much  more 
improbable  that  the  more  complicated  process  of 
decomposition  of  the  bile  salts  into  cholalic  acid  and 
glycin  and  taurin  can  happen  during  life  in  the  bile- 
ducts  if  the  simpler  process  does  not.    To  break  up  a 
bile  acid  into  its  constituents  experimentally,  it  is 
necessary  to  boil  it  with  some  caustic  alkali  or  mineral 
acid.    It  is  probable  that  a  decomposition  of  bile 
acids  takes  place  in  the  intestine  during  life  as  a 
normal  event,  but  no  facts  are  known  which  in  any 
way  prove  that  cholalic  acid  and  glycin  and  taurin 
can  be  liberated  from  their  combinations  whilst  thev 
remain  in  the  biliary  passages  during  life. 

Micro-organisms  are  supposed  to  exert  such  an 
action  on  the  bile  salts  in  the  ducts  during  life,  but 
here  again  theory  is  unsupported  by  facts. 
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In  the  present  state  of  our  knowledge  on  the  subject 
the  change  from  a  bile  salt  to  its  corresponding  acid, 
or  the  decomposition  of  bile  acids  which  are  supposed 
to  take  place  during  life  in  the  biliary  passages,  and 
which  lead  to  a  precipitation  of  the  cholesterin  held 
in  solution  by  the  bile  salts,  are  points  which  must  be 
considered  to  be  not  proven. 

Physiology  and  Chemistry  of  the  Bile  Pigments. 

Bilirubin,  CgaHgoN^Og,  is  the  pigment  contained  in 
the  normal  yellowish  or  reddish-yellow  bile  of  man 
and  the  carnivorous  animals. 

It  occurs  in  both  amorphous  and  crystalline  forms. 
It  is  insoluble  in  water,  but  is  soluble  in  chloroform, 
in  dilute  solutions  of  sodium  and  potassium  hydrate, 
and  ammonia.  It  is  held  in  solution  in  the  normal 
bile  by  the  alkaline  bile  salts. 

Bilirubin  forms  compounds  with  bases.  The  most 
important  of  these  as  affecting  man  is  the  calcium 
comDOund,  which  is  insoluble  in  water,  chloroform,  &c. 
Bile  contains  both  lime  and  bilirubin,  but  normally 
these  bodies  do  not  readily  combine,  even  in  very 
concentrated  bile,  provided  that  decomposition  be 
avoided.  The  addition  of  lime-water  or  a  solution  of 
calcium  chloride  to  bile  will  not  cause  a  precipitation 
of  the  bilirubin-calcium  compound,  unless  more  than 
an  equal  volume  be  added,  or  unless  the  bile  contain 
an  unusual  amount  of  bilirubin. 

The  presence  of  bile  salts  tends  to  prevent  the 
combination  of  the  bilirubin  and  calcium. 

Egg  albumen  and  probably  albuminous  inflamma- 
tory secretions  facilitate  the  formation  and  precipita- 
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tion  of  tlie  linie-pigment  compound  (Naunyn*j. 
Bilirubin-calcium  is  a  frequent  constituent  of  human 
gall-stones.  When  a  solution  of  bilirubin  is  acted 
on  by  nitric  acid  containing  nitrous  acid^  a  play  of 
green,  blue,  and  orange-red  colours  is  seen  where  the 
two  liquids  mix  (Gmelin's  reaction) . 

Biliverdin,  C^o^-.^  f)^,  is  the  green  pigment  which 
appears  in  the  normal  bile  of  herbivorous  animals. 
It  also  occurs  in  man,  and  is  found  not  infrequently 
in  the  post-mortem  room.  It  is  probably  formed 
when  the  bile  has  remained  for  an  unusually  long- 
time in  the  biliary  passages,  and  is  met  with  when  a 
gall-bladder  which  has  been  distended  for  a  length- 
ened period  of  time,  is  opened  in  life  during  an 
operation. 

Biliverdin  is  a  product  of  the  oxidation  of  bilirubin, 
a  process  which  takes  place  on  exposure  of  the  former 
to  the  air.  It  resembles  bilirubin  in  its  physical  pro- 
perties, and  forms  a  compound  with  calcium  similar 
to  that  which  bilirubin  forms. 

The  green  tint  seen  in  Gmelin^s  reaction,  obtained 
by  adding  nitric  and  nitrons  acids  to  a  solution  of 
bilirubin,  is  due  to  the  formation,  by  oxidation  of  the 
latter  pigment,  of  biliverdin ;  and  the  blue  and 
orange-red  tints,  which  develop  from  the  green,  are 
the  results  of  the  further  oxidation  of  biliverdin  into 
bilicyanin  and  choletelin  respectively,  both  of  which 
are  imperfectly  understood  biliary  pigment  deriva- 
tives (Gramgeet). 

Bilihiimin  is  probably  a  mixture  of  two  or  three 
derivatives  of  bilirubin.    It  does  not  exhibit  Gmelin's 

*  Op.  cit.,  p.  19.  t  Op.  cit.,  p.  320. 
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reaction  (Gamgee"^).  It  probably  occurs  largely  in 
calculi  which  not  uncommonly  form  in  the  small 
intra-hepatic  branches  of  the  bile-ducts.  Not  much 
is  known  about  the  rarer  biliary  pigment  derivatives 
which  are  stated  to  occur  in  some  biliary  calculi. 

Bilirubin  is  probably  derived  from  blood-colouring 
matter,  and  is  formed  in  the  liver  (Gramgee^) . 

The  Calcium  of  the  Bile. 

As  calcium  compounds  play  an  important  part  in 
the  formation  of   calculi,  it  is  thought  by  some 
authorities  that  their  occurrence  in  increased  quantity 
in  the  food  or  drinking-water  would  cause  their  ex- 
cretion in  an  increased  amount  in  the  bile.  People 
who  live  in  limestone  districts  where  the  drinking- 
water  contains  an  unusual  amount  of  lime  are  sup- 
posed by  many  to  be  especially  liable  to  suffer  from 
gall-stones.  Jankauf  made  some  observations  on  dogs 
bearing  on  this  point.    He  gave  the  animal  large 
amounts  of  calcium  carbonate  and  neutral  calcium 
phosphate  in  its  food,  but  was  unable  to  find  any 
corresponding  increase  in  the  amount  present  in  the 
bile  after  such  administration.    The  greater  part  of 
the  calcium  salts  probably  passes  into  the  bile  in  the 
secretion  of  the  mucous  membrane  Hning  the  ducts. 

The  Fats  and  Soaps  of  the  Bile. 

Fats  and  soaps   appear   normally  as  margarin, 
stearin,  and  palmitin,  or  their  compounds,  in  the 
bile.    The  quantity  present  varies  in  different  sub- 
*  Loc.  cit.  t  Loc.  cit. 
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jects,  but  it  is  always  greater  wlien  the  diet  contains 
fat  tlian  when  it  consists  of  nitrogenous  foods  only. 

In  100  c.c.  of  bile  obtained  from  biliary  fistulaa 
in  women,  Jacobsen'^  found  '15  per  cent.,  Mayo 
Robson*  •!  per  cent.,  and  Noel  Paton  and  Balfour"^ 
•02  per  cent,  of  fats  and  soaps  estimated  together. 
Hoppe-Seylert  extracted  2*1  per  cent,  of  the  same 
from  bladder  bile. 

Jankanl  found  in  a  dog  with  a  biliary  fistula  that 
the  quantity  of  fats  and  soaps  in  the  bile  increased 
from  1*-17  per  cent,  of  the  solid  residue  obtained  from 
evaporating  the  bile,  when  the  animal  was  fed  on 
meat,  to  4*89  per  cent,  when  fed  on  fat  and  bread, 
and  to  6  per  cent,  when  fed  on  olive  oil. 

Fats  and  soaps  are  both  good  solvents  of  chole- 
sterin ;  100  c.c.  of  oil  will  dissolve  5  grms.  of  chole- 
sterin,  and  a  2*5  per  cent,  solution  of  animal  soap  will 
dissolve  '9  grm.  of  the  same  substance  (Happel).§ 

The  effect  of  a  2*5  per  cent,  solution  of  sapo  ani- 
malis||  in  distilled  water  on  a  gall-stone  containing 
cholesterin  is  curious.  After  standing  for  a  few 
hours  in  the  solution  maintained  at  the  body  tempera- 
ture, the  stone  becomes  coated  with  a  bluish-white 
filmy  covering,  which  develops  into  club-shaped 
excrescences  at  the  corners  or  angles  of  the  stone. 
Gentle  agitation  of  the  fluid  will  dislodge  the  excres- 
cences. On  microscopic  examination  this  new  ma- 
terial is  found  to  consist  of  the  soap-cholesterin 
compound  described  before  as  resulting  from  the 

*  Loc,  cit.  t  Op.  cit.,  p.  801.  :|:  Loc.  cit. 

§  Naunyu,  op.  cit.,  p.  16. 

II  Brockbank,  '  Man.  Med.  Chron.,'  Dec,  1893. 


36 


ON  GAIJ.-STOKES  OR  CHOLELITHIASIS. 


action  of  a  solution  of  soap  on  a  crystal  of  cholesterin. 
Under  the  action  of  tlie  soap  the  stone  is  gradually 
eroded.  In  one  experiment  which  I  made,  a  stone 
lost  34  per  cent,  of  its  weight  in  three  weeks.  Soaps 
containing  lime  will  not  act  in  this  way  on  a  gall- 
stone. A  gall-stone  placed  in  pure  oleic  acid  kept  at 
the  body  heat  is  rapidly  dissolved.  In  one  case  I 
found  that  a  mixed  cholesterin  stone  lost  63  per  cent, 
of  its  weight  in  tAvo  days  in  oleic  acid,  and  one  placed 
in  olive  oil  lost  68  per  cent,  of  its  weight  in  ten  days. 
If  the  action  of  oil  or  oleic  acid  on  cholesterin  be 
observed  under  the  microscope,  it  will  be  seen  that 
both  bodies  really  dissolve  the  cholesterin,  a  crystal 
of  the  latter  vanishing  rapidly  when  acted  on  by 
either.  The  action  of  the  soap,  on  the  other  hand, 
can  hardly  be  described  as  a  true  solution  of  chole- 
sterin, but  at  any  rate  a  solid  becomes  a  viscous  body 
during  the  process. 

The  Total  Uuantity  of  Bile  Secreted  per  diem. 

The  quantity  of  bile  secreted  daily  varies  according 
to  different  authorities.  The  most  recent  researches 
on  this  subject  are  those  of  Mayo  Kobson,  and  Noel 
Paton  and  Balfour,  which  have  been  referred  to 
previously. 

Gamgee*  sums  up  the  various  results  as  follows. 
"  We  may  conclude  that  the  amount  of  bile  secreted 
by  the  healthy  human  subject  (when  reabsorption  of 
bile  from  the  intestine  cannot  take  place)  varies 
between  a  pint,  and  a  pint  and  a  half,  and  the  sohds 
between  three  and  a  half  and  four  drachms  per  day." 

*  Op.  cit.,  p.  276. 
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The  more  fluid  taken  into  tlie  system,  tlie  more 
watery  does  the  bile  become. 

Spiro*  found  that  when  he  gave  a  dog  80  c.c.  of 
water  in  the  twenty-four  hours,  27*0  c.c.  of  bile 
escaped  through  the  fistula,  but  when  he  increased  it 
up  to  1516  c.c,  then  the  quantity  of  bile  increased  to 
132  c.c. 

The  bile  of  women  is  supposed  to  be  more  watery 
and  to  contain  more  fat  than  that  of  men. 

The  Secretion-pressure  of  Bile. 

The  secretion-pressure  of  bile  is  very  low  (24  mm. 
mercury,  Noel  Paton  and  Balfour),  but  it  is  higher 
than  the  blood-pressure  in  the  portal  vein  in  the 
ratio  of  2-45  to  1  (Gamgee).t 

*  Loc.  fit,  t  Op.  cit.,  p.  287. 
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CHAPTER  III. 

CoiBparative  Pathology  of  Cholelithiasis— Geograpliical  Distribution 
of  the  Disease— Frequency  of  the  Occurrence  of  Cholelithiasis 
in  Europe— Causes  which  Predispose  to  the  Onset  of  Cholelithia- 
sis: Age,  Sex,  Pregnancy,  Tight  Clothing  and  other  conditions 
which  impede  the  Emptying  of  the  Gall-bladder  and  Ducts, 
The  Dependent  Position  of  the  Fundus  of  a  Normal  Gall-bladder, 
Want  of  Exercise,  Locality— Prevalence  of  the  Disease  in  Insane 
People— Enteric  Fever  as  a  Cause  of  Cholelithiasis— Heart  Dis- 
ease and  Gout  in  Cholelithiasis— Cancer  of  the  Biliary  Passages 
as  a  Cause  or  Result  of  the  Disease— Arterial  Sclerosis,  Atheroma, 
and  Urinary  Calculi  in  Cholelithiasis— Is  Cholelithiasis  a  Consti- 
tutional Disease  ? 

Comparative  Pathology  of  Cholelithiasis. 

Befoee  entering  on  the  question  of  the  appearance 
of  gall-stones  in  man,  it  will  be  interesting  to  state 
briefly  what  is  known  concerning  the  comparative 
pathology  of  the  disease. 

Thudichum^  states  that  he  could  not  find  any  re- 
corded instance  of  a  gall-stone  having  been  found  in 
any  of  the  wild  carnivora,  and  a  few  inquiries  which 
I  made  myself  from  comparative  anatomists  confirm 
this.  He  states,  however,  that  one  or  two  cases  have 
been  described  in  which  small  concretions  were  found 
in  the  gall-bladders  of  domesticated  carnivores. 

I  can  also  find  no  mention  of  biliary  calculi  occurring 
in  wild  herbivora.    The  concretions  which  are  found 

*  *  A  Treatise  on  Gall-stones,'  Loud.,  1863. 
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in  antelopes  and  goats  in  Persia  and  the  East,  and 
known  as  '^Bezoars/'  occur  in  the  alimentary  canal, 
and  are  probably  formed  there,  and  not  in  the  biliary 
passages. 

In  domesticated  animals  gall-stones  are  met  with, 
but  not  at  all  commonly. 

To  get  as  accurate  information  as  possible  on  the 
subject,  I  communicated  with  many  of  the  professors 
of  veterinary  science  at  the  various  colleges  of  the 
United  Kingdom,  as  well  as  with  other  veterinary 
surgeons  of  large  experience.  Most  of  them  agree 
as  to  the  distribution  of  the  disease  in  the  various 
domestic  animals,  and  also  as  to  the  rarity  of  its 
occurrence.  The  following  is  a  summary  of  the  ex- 
perience of  the  observers  as  stated  in  their  letters 
to  me. 

Horses. — There  is  no  gall-bladder  in  the  liver  of 
the  horse,  but  the  blind  end  of  the  common  duct  acts 
as  a  rudimentary  one.  Here,  calculi  are  not  un- 
commonly found  which  closely  resemble  in  appearance 
those  obtained  from  man,  being  faceted  and  packed 
together.  They  generally  occur  in  old  horses  and 
ponies. 

Cattle  and  sheep  have  gall-bladders,  and  concre- 
tions occur  in  them,  but  not  as  commonly  apparently 
as  in  horses,  possibly  owing  to  the  fact  that  the  latter 
live  generally  to  a  much  greater  age  than  butchers' 
animals  are  allowed  to.  In  the  gall-bladder  of  oxen 
round  calculi  occasionally  occur  which  are  composed 
chiefly  of  pigment  compounds.  Concretions  occa- 
sionally form  around  the  liver-flukes  {Distoma  liepa- 
ticum)  in  the  bile  passages,  and  the  presence  of  this 
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parasite  may  set  up  thickening  or  calcification  of  the 
wall  of  the  ducts.  I  once  found  some  small  ciuder- 
like  masses  about  the  size  of  a  mustard-seed  in  the 
bladder  of  an  ox  which  were  composed  of  pigment 
and  an  amorphous,  glassy,  brittle  material  (probably 
cholesterin)  binding  together  some  eggs  of  the  Dls- 
toma.  The  butcher  from  whom  I  obtained  this  speci- 
men told  me  that  he  not  uncommonly  found  such 
"  cinder  "-like  masses  in  the  gall-bladders  of  oxen. 

I  could  obtain  no  confirmatory  evidence  of  Glis- 
son's  statement,  quoted  by  Frerichs,-^  that  calculi  tend 
to  form  in  the  biliary  passages  of  stalled  oxen  in  the 
winter,  and  that  they  are  voided  by  the  bowel  when 
the  beasts  get  back  to  the  green  food  of  the  pastures 
in  spring.  Relying  on  this  statement  of  Grlisson's, 
the  older  physicians  used  to  administer  green  grass 
in  various  forms  to  the  subjects  (human)  of  the 
disease. 

Dogs. — Biliary  concretions  are  found  occasionally 
in  dogs,  but  generally  in  animals  Avhich  have  been 
pet  or  lap  dogs — obese  pug  dogs,  for  instance. 

Pigs  are  also  very  occasionally  the  subjects  of  gall- 
stones. 

I  was  unable  to  obtain  any  information  as  to  the 
composition  of  any  of  the  above-mentioned  calculi. 

Geographical  Distribution  of  the  Disease. 

What  is  known  of  the  geographical  distribution  of 
cholelithiasis  is  interesting.    The  disease  is  rare  in 
India.    JMoreheadt  met  with  it  very  seldom,  and  can 
*  Op.  cit.,  voL  ii,  p.  511. 

t  '  Researches  on  Disease  in  India,'  vol.  ii,  p.  153. 
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only  recollect  three  or  four  cases  whicli,  to  liis  know- 
ledge, occurred  there. 

Hirscli^  states  that  it  is  not  met  with  in  Martinique, 
Madagascar  (nor  probably  in  any  tropical  countries). 
It  is  rare  in  Egypt,  and  when  it  occurs  there  it  is 
almost  invariably  in  Europeans  and  Turks  and  not  in 
the  natives. 

Bollinger  says  that  it  not  infrequently  occurs  in 
Turkey. 

In  Europe,  cholelithiasis  is  met  with  in  varying 
frequency  in  the  different  countries.  It  is  not  at  all 
•common  in  Italy,  and,  according  to  Poulsen's  and 
Peters'  statistics  (see  below)  it  is  much  rarer  in 
Denmark  than  in  England  and  the  central  portions 
■of  the  Continent.  Harley,t  from  the  number  of  speci- 
mens of  gall-stones  which  he  saw  in  the  museums  in 
St.  Petersburg  and  Moscow,  considers  that  the  disease 
is  common  there.  It  is  also  common  in  France,  espe- 
cially in  old  people  (in  25  per  cent,  of  the  patients, 
mostly  old  women,  of  La  Salpetriere  Hospital),  and 
in  the  southern  portion  of  Germany,  in  Austria,  and 
in  Switzerland. 

Frequency  of  the  occurrence  of  the  Disease  in  Europe. 

Cholelithiasis  or  gall-stones  is  a  very  common  affec- 
tion in  parts  of  Europe,  but  the  frequency  with  which 
it  occurs  seems  to  vary  in  the  different  countries. 
Several  observers  have  recently  investigated  the  sub- 
ject by  tabulating  the  number  of  times  evidence 

*  'Handbook  of  Geographical  and  Historical  Pathology.'  New 
•Syd.  Soc.  trans.,  vol.  cxvii,  p.  417. 

t  '  Diseases  of  the  Liver/  1883,  p.  579. 
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of  the  disease  lias  been  met  with  in  the  iwst-mortem 
examination  of  subjects  of  all  ages  and  of  various  con- 
ditions of  life  who  have  died  from  any  cause  during 
recent  years. 

The  following  table  gives  a  good  idea  of  the  extent 
to  which  the  disease  prevails  on  the  Continent  and  in 
Eno-land.  The  number  of  cases  in  which  choleli- 
thiasis  occurred  is  expressed  as  a  percentage  of  the 
total  number  of  loost-mortem  examinations  used  for 
the  purjDOse  of  the  statistics. 


Poulsen*  .  . 

Copenhagen 

.  1870—1890 

3'8  per  cent. 

Peterst   •  • 

Kiel  .    .  . 

•            5  5, 

Munkt    .  . 

Munich  . 

.  1883—1886 

.     51  „ 

Eotherf  .  . 

Munich  .  . 

.  1881—1882 

.     6-4  „ 

Fiedler+  .  . 

Dresden  .  . 

.  7 

Schlothf  .  . 

Ei'langen  . 

1862—1886 

.     7-3  „ 

Hiilert    .  • 

Munich  .  . 

1887—1890 

7-5  „ 

FrankX    .  . 

Vienna  .  . 

.  10 

Rothf .    .  . 

Basle .    .  . 

.  1872—1890 

.  10-9 

Schroder^ 

Strassburg  . 

7  years 

.    12-25  „ 

Brockbank§  . 

Manchester 

.  1891—1895 

G'6  „ 

Killer's  observations  were  made  on 

subjects  above 

fifteen  years  of  age.  The  others  were  made  on 
patients  of  all  ages. 

It  will  be  concluded  from  the  above  figures  that 
the  frequency  of  the  disease  varies  greatly  in  dif- 
ferent towns  of  Europe.  This  is  probably  so,  but  at 
the  same  time  a  source  of  fallacy  must  be  pointed  out 
which  may,  in  part,  account  for  the  smallness  of  some 
of  the  numbers,  namely,  that  the  gall-bladder  is  very 

*  Re£.  'Ceutralbl.  f.  Chir.,'  1893. 

t  Ptef.  Gumprccht,  '  Deut.  med.  Woch.,'  1895,  No.  14. 

X  Ref .  Naunyn,  op.  cit.,  p.  36. 

§  Published  for  the  first  time. 
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apt  to  be  overlooked  in  making  post-mortem  exami- 
nations, as  being  a  sti'ucture  of  secondary  importance, 
unless  tlie  observer  be  directing-  special  attention  to 
tlie  pathology  of  this  organ.  For  this  reason  it  is 
liardly  safe  to  use  any  records  of  post-mortem  exami- 
nations for  the  purpose  of  estimating  the  frequency 
of  cholelithiasis  unless  they  have  been  made  under 
the  personal  observation  of  the  investigator. 

The  average  of  all  the  above  percentages  equals 
7*5  per  cent. 

The  statistics  published  by  Schroder are  very 
complete  and  accurate,  being  drawn  up  from  v. 
Recklinghausen's  observations,  which,  are  made  with 
great  thoroughness. 

During  four  and  a  half  years  ending  December, 
1895,  a  careful  examination  of  the  gall-bladder  was 
made  at  my  request  in  all  the  post-mortems  at  the 
Manchester  Royal  Infirmary  :  742  cases  were  exa- 
mined in  this  way,  and  in  49  gall-stones  were  found 
(6*6  per  cent.).  The  patients  of  the  Infirmary  are 
drawn  from  the  lower  middle  and  labouring  classes. 
Paupers  and  children  under  six  years  of  age  are,  as  a 
rule,  not  admitted,  and  the  number  of  patients  over 
sixty  taken  into  the  hospital  is  relatively  small. 

Causes  which  Predispose  to  the  Onset  of  Cholelithiasis. 

The  disease  is  much  more  common  in  women  than 
in  men,  and  in  old  people  than  in  those  below  adult 
life. 

Age  of  the  Subjects  of  Cholelithiasis. — The  tendency 
to  the  formation  of  gall-stones  is  much  more  marked 

*  Strassburg  Doct.  Diss.,  Ref.  Naunyn,  op.  cit. 
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above  thirty  years  of  age  than  below,  and  it  increases 
witli  each  succeeding  year  of  life.  The  following 
tables  show  the  frequency  of  the  disease  in  the  various 
decades  of  life.  The  first  table  is  based  on  my  ob- 
servations at  Manchester,  and  the  second  is  that 
published  by  Schroder  (see  Naunyn"^). 


Table  I. — Manchester  Post-mortems. 


Tot  al  No.  of 

No.  of  cases  in  wliicli  j; 

all- 

Age. 

Post-idortems. 

stones  were  found. 

Percentage. 

n  9A 
u — 

2 

2-9 

21—30    .  . 

.112 

...     G    .  . 

.  5-3 

31—40    .  . 

.    180    .  , 

...     6    .  . 

.  3-3 

41—50    .  . 

.  189 

.    .    .    14    .  . 

.  7-4 

51—60    .  . 

.  128 

.    .    .    12    .  . 

.  9-3 

01  aud  over  . 

.  66 

...     9    .  . 

.  13-6 

Total  . 

.    742    .  . 

...  49 

Table  II.- 

— ScJiroder. 

0—20    .  . 

.  82 

...      2    .  . 

.  2-4 

21—30  . 

.    188  , 

...     6  . 

.  3-2 

31—40    .  . 

.  209 

...    24  . 

.  11-5 

41—50    .  . 

.  252 

...    28  . 

.  11-1 

51—60  . 

.  161 

...    16  . 

.  9-9 

01  and  over . 

.    258  , 

...    65  . 

.    .  25-2 

Total 

.  1150 

.    .  .141 

It  will  be  seen  that  gall-stones  are  rare  in  subjects 
nuder  thirty  years  of  age.  Below  the  age  of  puberty 
they  are  very  uncommon,  and  only  a  few  cases  have 
been  recorded.  When  they  are  found  in  early  life  it  is 
generally  in  association  with  some  chronic  disease, 
often  heart  disease.  In  all  the  eight  cases  which  I  met 
with  in  subjects  under  thirty  there  was  a  gross  cardiac 
lesion — mitral  stenosis  in  five,  pericarditis  in  two,  and 

*  Op.  cit.,  p.  37  et  seq. 
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alcoliolic  dilatation  in  the  remainino-  one.  Tliorow- 
good*  saw  a  gall-stone  escape  from  an  abscess  in  the 
groin  of  a  girl  aged  ten. 

Schroder  found  biliary  calculi  present  in  25  per 
cent,  of  all  his  subjects  above  sixty,  but  I  only  met 
with  them  in  lo'G  per  cent,  of  the  same  class  of 
cases.  Charcot!  and  Cruveilhier_,  from  observations 
made  on  aged  workhouse  people,  agree  with  Schroder's 
higher  percentage.  Perhaps  it  would  be  found  in 
England  also  that  the  disease  is  more  common  than 
my  figures  indicate,  were  2)ost-mortems  made  more 
often  on  the  very  old  people  who  die  in  workhouses. 

Sex. — The  relative  liability  of  males  and  females  to 
the  disease  is  as  follows  : — 

Sex.       Miincheater.  Scliriider. 
Males  .     2-9%  of  all  post-mortems    .      4-4%  of  all  post-moHems. 
Females    13-3       „  „  .  206 

The  disease,  then,  is  four  or  five  times  as  common  in 
women  as  in  men.  There  are  certain  reasons  why 
this  should  be  so.  Anything  which  tends  to  cause 
obstruction  to  the  outflow  of  bile  from  the  gall-bladder 
and  biliary  passages  will  predispose  to  the  formation 
of  calculi.  Of  such  causes  the  following  are  the  most 
important. 

1.  Pregnancy. — Ninety  per  cent,  of  the  women  in 
whose  bodies  Schroder  found  gall-stones  had  borne 
children,  but  not  more  than  71  per  cent,  of  my  cases 
had.  Pregnancy  acts  probably  by  limiting  the  move- 
ments of  the  diaphragm,  and  consequently  of  the  liver, 
during  respiration ;  such  movements  of  the  liver  pro- 

*  '  Path.  Soc.  Trans.,'  1877,  p.  131. 

t  '  Le9ons  sur  les  Maladies  du  Foie  et  des  Voles  Biliaires,'  1877. 
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mote  tlie  expulsion  of  bile.  The  movements  of  the 
abdominal  muscles,  which  act  in  the  same  way,  are 
also  restricted.  Again,  pregnancy  induces  a  patulous 
condition  of  the  abdominal  walls,  and  allows  of  a 
displacement  downwards  of  the  liver,  which  results 
in  the  depression  of  the  fundus  of  the  gall-bladder 
and  stretching  of  the  bile-ducts. 

2.   Corset-wearing  is  a  cause  which  very  often 
predisposes  to  the  formation  of   gall-stones.  The 
constriction  of  the  waist  which  is  produced  by  the 
wearing  of  this  article  is  transmitted  through  the 
lower  ribs  to  the  liver,  and  causes  the  formation  of  a 
groove  on  the  right  lobe  of  this  organ,  depresses  the 
fiver  itself  as  a  whole,  and  makes  the  longitudinal 
axis  of  the  gall-bladder  assume  a  more  perpendicular 
direction  than  is  normal.    Schroder  found  gall-stones 
present  i^ost-mortem  in  59-5  per  cent,  of  all  cases  of 
"  corset  liver  "  examined,  and  he  also  found  a  "  corset 
liver"  in  24-5  per  cent,  of  all  the  cases  of  gall-stones 
which  he  investigated.  Schloth  found  the  latter  asso- 
ciation of  the  two  conditions  in  10-5  per  cent.,  and 
Kother  in  40  per  cent.,  of  the  cases  of  gall-stones 
examined  by  them.    I  found  a    corset  liver  "  in  17 
per  cent,  of  my  own  female  cases.    In  addition  to 
corsets,  any  tight  clothing  which  restricts  the  move- 
ments of  the  abdominal  muscles  also  predisposes  to 
the  onset  of  the  disease. 

3.  Any  conditions  ivliich  imfede  the  emptying  of  the 
gall-hladder,  and  thereby  induce  biliary  stagnation, 
are  liable  to  excite  the  development  of  gall-stones. 
Moveable  or  floating  liver  (Weisker^);  adhesions  of 

*  '  Schmidt's  Jabrb.;  1888,  p.  249. 
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tlie  gall-bladder  to  iieighbouriug  parts  (chronic 
local  peritonitis  around  a  duodenal  ulcer  was  present 
in  one  of  my  cases,  and  in  another  the  gall-bladder 
was  involved  and  fixed  by  a  general  abdominal  lym- 
phosarcoma, and  in  a  third  by  cancer  of  the  ascend- 
ing colon)  ;  constipation  with  collection  of  feeces  in 
the  hepatic  flexure  of  the  colon — are  some  of  the  con- 
ditions which  may  act  in  this  way  both  in  women 
and  in  men. 

The  connection  between  a  floating  or  moveable  right 
kidney  and  obstruction  to  the  outflow  of  bile  from 
a  gall-bladder  has  been  emphasised  by  Weisker,  and 
also  quite  recently  by  Morris.^  The  last-mentioned 
writer  points  out  that  both  conditions  are  induced 
by  tight-lacing,  that  80  per  cent,  of  cases  of  floating 
kidney  appear  in  females,  and  that  the  right  kidney 
is  affected  thirteen  times  as  often  as  the  left  kidney. 

A  moveable  kidney  tends  to  cause  distension  of  the 
gall-bladder  by  dragging  upon  the  duodenum  and 
the  bile-ducts,  thus  obstructing  the  passage  of  the 
bile  (Morris). 

The  dependent  position  of  the  fundus  'of  a  normal 
gall-bladder  is  an  ever-present  cause  which  predis- 
poses to  the  retention  of  bile  in  this  organ.  If  a 
normal  gall-bladder  and  liver  be  examined— and  this 
is  best  done  on  a  model  of  a  frozen  normal  liver  such 
as  is  used  for  teaching  purposes— it  will  be  seen  that 
the  fundus  of  the  bladder  is  at  a  distinctly  lower 
level  than  that  at  which  the  junction  of  the  cystic  and 
hepatic  ducts  lies.  The  gall-bladder  being  directly 
opposed  to  the  under  surface  of  the  right  lobe  of  the 

*  '  Brit.  Med.  Journ.,'  Feb.  2,  1895. 
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liver,  follows  tlie  direction  taken  by  tlie  anterior 
margin  of  tlie  lobe  as  it  curves  down  to  the  costal 
arclu  The  fundus  of  the  gall-bladder  is  moveable, 
and  is  always  the  most  dependent  part  of  the  organ, 
whilst  the  cystic  duct  is  higher  up,  and  generally 
fixed  at  the  hilus  of  the  liver.  A  line  drawn  through 
the  long  axis  of  the  gall-bladder,  passing  through 
the  cystic  duct  at  its  junction  with  the  hepatic  duct, 
and  through  the  fundus  of  the  organ,  will  be  found 
to  be  oblique,  running  forwards  and  downwards. 
The  difference  of  level  at  the  two  extremities  of 
such  a  line  is  about  one  inch,  when  the  normal  gall- 
bladder is  in  a  state  of  medium  distension.  In  the 
post-mortem  room  the  above-mentioned  dependent 
position  of  the  fundus  of  the  gall-bladder  can  readily 
be  made  out,  and  very  frequently  it  is  much  exag- 
gerated, especially  when  the  organ  is  distended  with 

bile.  .  ^.  £ 

Any  causes  which  depress  the  anterior  portion  ot 

the  right  lobe  of  the  liver  cause  at  the  same  time  a 
lowering  of  the  fundus  of  the  gall-bladder.  Corset- 
w^earing  is  the  most  prominent  example  of  such  a 
cause. 

The  gall-bladder,  therefore,  even  under  normal 
conditions,  has  to  be  emptied  against  the  action  of 
gravity,  so  that  there  is  a  tendency  to  an  incomplete 
evacuation  of  its  contents,  especially  if  any  semi- 
solid or  solid  matters  be  present  in  it.  This  depend- 
ent position  of  the  fundus  of  the  gall-bladder  is 
much  more  marked  in  quadrupeds,  where  the  long 
axis  becomes  almost  perpendicular. 

In  man  the    leaning  forward  "  posture  adopted  at 
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the  writing-table  tends  to  bring  the  gall-blaclcler 
more  towards  the  quadruped  position,  and  to  increase 
the  difficulty  in  emptying  it,  and  an  easy-chair  posi- 
tion acts  in  the  opposite  direction. 

One  of  the  reasons  why  literary  men  frequently 
suffer  from  gall-stones  may  perhaps  be  found  in  the 
position  generally  occupied  by  them  during  their 
work. 

Exeorise.— There  can  be  no  doubt  that  the  want  of 
exercise  predisposes  to  the  onset  of  the  disease.  The 
contraction  of  the  abdominal  muscles  and  the  move- 
ments of  the  body  generally,  aid  in  the  expulsion  of 
the  bile  from  the  gall-bladder  and  bile-ducts,  so 
people  who  lead  inactive  and  sedentary  lives  are  more 
liable  to  a  sluggish  condition  of  the  bile  than  those 
who  take  a  good  deal  of  exercise.  The  want  of 
exercise  also  tells  indirectly  on  the  inactive,  and 
especially  on  those  who  are  large  eaters  and  who  live 
well  generally,  by  inducing  hepatic  derangements 
which  may  lead  to  the  onset  of  cholelithiasis. 

Locality.— Mb^uj  writers  consider  that  gall-stones 
are  more  common  in  certain  localities  of  the  same 
country  than  in  others,  and  in  explanation  thereof 
state  that  the  use  of  drinking-water  which  contains 
much  lime  ls  very  likely  to  predispose  to  the  forma- 
tion of  biliary  calculi. 

On  the  other  hand,  other  writers  oppose  this  theorv 
by  denying  that  biliary  calculi  are  more  prevalent  in 
districts  where  the  drinking-water  is  hard  than  in 
those  where  it  is  soft. 

From  Jankau's  observations,  quoted  by  Naunyn,* 

*  Loc.  cit. 
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it  will  be  seeu  tliat  the  increase  of  lime  salts  in  tlie 
diet  of  an  animal  is  not  followed  by  an  increase  in 
tbe  quantity  excreted  by  the  liver. 

In  all  probability  drinking-water  has  very  little  to 
do  with  the  causation  of  gall-stones. 

But  if  biliary  calculi  are  equally  prevalent  all  over 
certain  countries,  they  are  by  no  means  equally  com- 
mon in  diffei-ent  nations  which  live  under  different 
conditions  of  environment. 

In  the  natives  of  India  the  disease  is  very  rare, 
and  even  in  Italy  it  is  by  no  means  common.  In 
Denmark,  according  to  Poulsen's  statistics,  evidences 
of  cholelithiasis  were  found  in  only  3-8  per  cent,  of 
9172  autopsies  on  adults,  whilst  in  Strassburg  in 
Alsace  12-5  per  cent,  of  the  people  are  subject  to 
the  disease.  Manchester  comes  between  the  two 
with  6  6  per  cent. 

Schroder's  Strassburg  statistics  and  my  own  are 
accurate,  the  biliary  system  having  been  examined 
specially  in  all  the  post-mortems,  so  it  is  evident  that 
cholelithiasis  is  more  common  in  Strassburg  than  it  is 
in  Manchester.    It  is  also  probable  that  Poulsen's 
observations  are  quite  reliable,  for  the  disease  seems 
to  be  clinically  not  at  all  common  in  Denmark.  Thus 
out  of  347  cases  in  which  cholelithiasis  was  found  by 
post-mortem  examination,  only  32  showed  symptoms 
of  it  during  life.    Poulsen's  observations  were  made 
on  adults, t  fact  which  ought  to  make  his  average 
higher  than  if  subjects  of  all  ages  were  included,  as 
was  the  case  in  Schroder's  and  my  own  observations. 

The  reasons  for  the  prevalence  of  the  disease  in 
certain  countries  of  Europe  more  than  in  others  are 
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hard  to  determine  in  the  present  condition  of  our 
knowledge  of  the  pathological  causes  of  cholelithiasis. 
I  am  inclined  to  think,  however,  that  the  various 
eating  and  drinking  customs  adopted  by  the  different 
nations  play  an  important  part  in  some  way  or  other  in 
the  tetiology  of  the  disease.    To  believe  this  is  one 
thing,  but  to  prove  it  is  quite  another  matter.  For, 
although  the  dietetic  customs  of  two  nations  who 
do  not  suffer  to  the  same  extent  from  gall-stones  may 
be  very  similar,  there  is  the  individual  element  to 
consider,  and  many  people  in  a  country  may  adopt 
quite  a  different  habit  of  eating  and  drinking  from 
that  followed  by  the  nation  as  a  whole,  and  whereas 
the  national  diet  may  not  predispose  to  gall-stones, 
that  of  individuals  may  easily  do  so. 

It  can  hardly  be  that  the  temperature  of  the  various 
climates  in  the  different  countries  has  any  effect  on 
the  aetiology  of  gall-stones,  for  England  is  warmer 
than  Denmark  and  not  so  mild  as  Italy,  and  yet 
biliary  calculi  are  more  prevalent  with  us  than  in 
either  of  the  other  two  countries. 

The  causes  which  we  have  dealt  with  so  far  as  pre- 
disposing to  the  formation  of  gall-stones  may  be  said 
to  act  whilst  the  subjects  remain  healthy  or  almost  so 
hut  cholelithiasis  is  also  associated  with  the  presence 
of  certain  diseases  in  man,  the  consideration  of  which 
must  be  entered  on  before  an  attempt  to  define  the 
radical  causes  of  the  affection  is  made. 

Prevalence  of  Cholelithiasis  in  Insane  Patients  - 

(-Tall-stones  occur  very  commonly  in  inmates  of  lunatic 
asylums,  but  their  presence  during  life  is  not  usually 
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Males. 

Feniiiies. 

Males. 

Females 

18  . 

.  36% 

.  9-2% 

.  19-4% 

3 

8  . 

.  11% 

.  50% 

143 

.    141  . 

20% 

suspected.  The  most  recent  observations  on  tliis 
point  are  tabulated  here,  the  results  being  derived 
from  post-mortem  examination  only. 

No.  of  cases  in  wliicli 
No.  of  cases  examined,    gall-stones  were  found. 

Observer. 
Beadles*  . 
Snellt   .  . 
"WarnockX  • 

Goodall§    .  1400 

Beadles  states  that  lunatics  are  especially  liable  to 
catarrhal  affections  which  may  implicate  the  gall- 
bladder equally  as  readily  as  any  other  mucous  mem- 
brane. 

In  all  of  Warnock's  cases  of  gall-stones,  with  on© 
exception,  marked  heart  disease  was  present.  The 
average  age  of  the  eight  women  was  58  years.  In 
only  two  of  the  eleven  cases  was  the  disease  suspected 
during  life. 

Enteric  Fever  is  considered  by  some  observers  to  be 
not  uncommonly  an  exciting  cause  of  cholelithiasis. 
Dufort  II  states  that  cholecystitis  of  a  simple,  phleg- 
monous or  gangrenous  nature  is  not  an  infrequent 
complication  of  enteric  fever.  Hagenmiillert  collected 
18  such  cases  which  had  been  recorded  in  medical 
literature  up  to   187G,   and  Bernheim**  in  1889 

*  '  Jouru.  Ment.  Sci.,'  July,  1892. 
t  'Brit.  Med.  Journ.,'  Aug.  12tli,  1893. 
t  '  Med.  Times  and  Hosp.  Gaz.,'  Oct.  13th,  1894. 
§  '  Journ.  Ment.  Sci.,'  July,  1892. 
II  '  Rev.  de  Med.,'  1893,  p.  274. 
t  '  These  de  Paris,'  1876. 
**  Ref.  Dufort,  loc.  cit.,  p.  282. 
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noticed  the  occurrence  of  first  attacks  of  biliary 
■colic  in  cases  of  typhoid  fever.  Dufort  obtained  a 
history  of  a  previous  attack  of  the  same  fever  in  19 
cases  of  cholelithiasis.  In  12  of  these  19  cases  the 
first  attack  of  biliary  colic  came  on  in  less  than  six 
months  after  the  subsidence  of  the  fever — twice  in 
the  second  month,  six  times  in  the  third,  three  times 
in  the  fourth,  and  once  in  the  fifth  month.  All  these 
patients  had  suffered  from  a  severe  form  of  enteric 
fever.  Five  of  the  19  cases  could  hardly,  in  Dufort's 
opinion,  be  attributed  to  the  enteric  fever,  as  the 
symptoms  of  cholelithiasis  did  not  come  on  until  ten 
months  or  more  after  the  patient  had  recovered  from 
the  fever. 

The  cause  of  enteric  cholecystitis  is  probably  a 
micro-organism.  Chiari"^  found  the  typhoid  bacillus 
in  the  contents  of  the  gall-bladder  in  19  out  of  22 
cases  of  enteric  fever,  and  other  observers  have  also 
obtained  the  same  bacillus  under  similar  conditions. 

Dufort  thinks  that  the  Bacterium  coli  comonune, 
or  a  pyogenic  streptococcus,  may  also  cause  the  in- 
flammation of  the  gall-bladder  in  enteric  fever.  It 
is  doubtful  whether  the  infective  organisms  enter  the 
biliary  passages  from  the  duodenum  or  through  the 
blood  of  the  portal  vein. 

Eupture  of  the  gall-bladder  may  take  place  through 
an  ulcer  in  its  wall  during  typhoid  fever.  An  in- 
teresting case  of  this  nature  may  be  briefly  mentioned 
here. 

Monier-Williams  and  Sheildt  record  the  case  of  a 

*  '  Prag.  med.  Woch.,'  1893. 
t  '  Laucet,'  March  2nd,  1895. 
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woman,  aged  31,  who  Avas  suddenly  seized  witli  severe 
abdominal  pain  after  suffering  from  what  was  consi- 
dered to  be  typhoid  fever  for  forty-four  days.  Sym- 
ptoms of  local  peritonitis  developed  to  the  right  of, 
and  above  the  umbilicus.  Laparotomy  was  performed, 
and  much  recent  lymph  was  found  under  the  liver 
and  around  the  gall-bladder.  The  latter  organ  was 
deeply  inflamed,  thickened,  and  adherent,  not  much 
enlarged  but  tightly  distended.  Low  down  near  the 
neck  of  the  gall-bladder  was  a  sharply  circular,  sloughy 
ulcer  the  size  of  a  threepenny-piece.  There  was  a 
slight  perforation  in  the  floor  of  the  ulcer  through 
which  fluid  could  escape.  The  gall-bladder  was 
opened,  and  some  thick  offensive  pus  not  mixed  with 
bile  escaped.  No  calculus  could  be  found.  The 
patient  made  a  good  recovery. 

Heart  Disease  and  Cholelithiasis — I  have  frequently 
noticed  the  presence  of  biliary  calculi  in  the  gall- 
bladders of   patients  who  have  died  from  cardiac 
disease,  and  am  of  the  opinion  that  the  passive  hyper- 
jemia  or  venous  congestion,  which  commonly  comes 
on  in  severe  heart  lesions,  may  act  as  an  exciting 
cause  of  the  formation  of  an  increased  amount  of 
cholesterin  by  the  mucous  membrane  of  the  gall- 
bladder and  biliary  passages.    The  blood  from  the 
former  organ  enters  the  portal  vein,  and  so  the  wall 
of  the  bladder  will  participate  in  the  results  of  portal 
obstruction.    Why  the  mucous  membrane  of  the  gall- 
bladder should,  when  in  a  state  of  venous  congestion, 
tend  to  form  more  cholesterin  than  it  does  normally, 
I  cannot  say,  unless  it  be  that  the  partial  asphyxia- 
tion to  which  the  cells  are  subjected  causes  them  to 


HEART  DISEASE  AND  GOUT  AND  CHOLELITHIASIS.  55 


degenerate  more  profusely  but  slowly,  and  during 
this  slow  degeneration  cholesterin  is  formed. 

The  morbid  condition  of  the  liver  resulting  from 
the  venous  congestion  of  chronic  heart  disease  may 
also  lead  to  the  imperfect  formation  of  the  bile  salts 
(see  p.  85),  with  a  consequent  crystallisation  of 
cholesterin  owing  to  a  lack  of  sufficient  media  for  its 
solution. 

The  urine  of  patients  suffering  from  heart  disease 
which  leads  to  hepatic  congestion,  contains  a  large 
amount  of  urates,  and  gall-stones  or,  at  any  rate, 
crystals  of  cholesterin  are  very  commonly  found  in 
the  gall-bladder  in  the  same  patients. 

Out  of  the  49  cases  of  gall-stones  which  I  have 
seen,  27  of  the  patients — which  number  includes  all 
the  cases  below  thirty  years  of  age — suffered  from 
some  gross  cardiac  lesion,  and  6  others  from  athe- 
roma. The  commonest  lesion  of  the  heart  was  mitral 
stenosis. 

The  liver  is  often  in  a  pathological  condition  when 
gall-stones  are  found  in  its  biliary  passages.  Of  my 
cases  of  gall-stones  it  was  fatty  in  5,  congested  in  13, 

nutmeg^'  in  11,  cirrhotic  in  4,  and  in  6  it  showed  a 
corset  groove.  The  liver  was  apparently  normal  in 
only  4  instances. 

Gout  frequently  is  associated  with  cholelithiasis, 
and  many  authorities  consider  that  there  is  probably 
a  distinct  connection  between  the  two  affections 
(Murchison,*  Harley,t  Trousseau, J  &c.). 

*  '  Clinical  Lectures  on  Diseases  of  the  Liver'  (3rd  edit.),  p.  632. 

t  '  Diseases  of  the  Liver,'  1883,  p.  587. 

X  '  Clinical  Lectures'  (Syd.  Soc.  ed.),  vol.  iv,  p.  231. 
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Senac*  found  hereditary  or  acquired  gout  present 
iu  95  out  of  166  cases  of  gall-stones.  The  urine  at 
any  rate  frequently  contains  a  large  quantity  of 
urates  in  cholelithiasis.  The  relation  between  the 
two  affections  may  possibly  be  due  to  a  pathological 
condition  of  the  liver  in  which  the  normal  processes 
by  which  urea  and  the  bile  salts  are  produced  are 
deranged,  with  the  result  that  urates,  and  a  quantity 
of  bile  salts  insufficient  to  dissolve  all  the  cholesterin, 
are  formed. 

Cancer  of  the  Biliary  Passages  and  Cholelithiasis. — 

It  has  been  known  for  many  years  (Budd.f  1845,  and 
before)  that  cancer  of  the  biliary  passages  and  liver 
is  frequently  associated  with  the  presence  of  biliary 
calculi.  Yet  authorities  have  differed  as  to  Avhich  is 
the  primary  disease.  Budd,  Frerichs,^  and  the  older 
writers  considered  that  the  presence  of  carcinomatous 
growths  in  the  walls  of  the  biliary  passages  resulted 
in  a  narrowing  of  their  lumen,  and  a  consequent  ob- 
struction to  the  outflow  of  bile.  This  obstruction  to 
the  escape  of  bile  acts  as  an  exciting  cause  of  the 
formation  of  biliary  calculi.  It  has  been  pointed  out, 
however,  that  cancer  is  frequently  present  along  with 
biliary  calculi  without  there  being  any  evidence  of 
obstruction  to  the  flow  of  bile  (Marchand§),  and  also 
that  the  new  growth  frequently  starts  in  ulcers  and 
cicatrices  resulting  from  injuries  to  the  walls  of  the 

*  Eef.  Gumprecbt,  '  Deut.  med.  Woch.,'  1895,  No.  14. 
t  '  Diseases  of  the  Liver,'  3rd  edit.,  London. 
:J:  Op.  cit. 

§  Ref.  Gumprecht,  loc.  cit. 
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ducts  from  calculi  (Heitler^^  Zenkerf)-  Another  im- 
portant point  is  that  the  cancerous  symptoms  are  not 
uncommonly  preceded  by  definite  symptoms  of  gall- 
stones. 

Musser,]:  in  a  paper  compiled  chiefly  from  cases 
published  up  to  1889,  shows  the  results  of  the  j^ost- 
mortem  examination  of  100  cases  of  primary  cancer 
of  the  gall-bladder.  Gall-stones  are  recorded  as 
present  in  only  69  instances.  Their  absence  is 
stated  definitely  in  three  cases.  He  acknowledges 
that  their  absence  at  the  post-mortem  examination 
does  not  prove  that  they  were  not  present  during 
life.  The  conclusion  he  comes  to  is  that  gall-stones 
are  only  a  possible  exciting  cause  of  cancer  of  the 
gall-bladder  and  bile-ducts  in  persons  predisposed  to 
cancer. 

Statistics  published  by  recent  observers  bring 
almost  conclusive  evidence  in  favour  of  the  view  that 
cholelithiasis  is  the  cause,  and  not  the  result,  of 
cancer  of  the  gall-bladder  and  bile-ducts. 

Courvoisier  §  found  gall-stones  present  in  74  out  of 
84  cases  of  primary  cancer  of  the  gall-bladder; 
Brodowski  §  in  40  out  of  40  such  cases ;  Jayle  |[  (fi-om 
French  literature)  in  23  out  of  30  cases;  Bertrand^ 
in  14  out  of  15  cases.  Siegert/^  from  cases  in  his 
own  experience  and  from  those  published  by  other 

*  •  Wien.  med.  Woch.,'  1883. 

t  '  Deutsch.  Arch.  f.  klin.  Med.,'  1889. 

X  '  Trans.  Assoc,  Amer.  Physic,,'  1889. 

§  Ref,  Naiinyn,  op.  cit.,  p.  153. 

II  '  Societe  Auat./  1893. 

^  Ref.  Gumprecht,  loc.  cit..  No.  14. 
**  '  Pflug.  Arch.,'  vol.  cxxxii,  p.  353. 
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writers,  comes  to  the  conclusion  tliat  gall-stones  are 
at  all  events  a  cause  of  cancer  of  tlie  gall-bladder 
and  not  a  consequence  of  it,  and  that  they  occur  m 
95  per  cent,  of  cases  of  primary  carcinoma  of  this 
organ,  but  only  in  about  15  or  16  per  cent,  of  secon- 
dary carcinoma  of  the  gall-bladder. 

According  to  Schroder,"^  14  per  cent,  of  all  cases  of 
gall-stones  suffer  at  the  same  time  from  cancer  of  the 
biliary  passages. 

Naunynt  is  of  the  opinion  that  half  the  cases 
diagnosed  as  cholelithiasis  associated  with  chronic 
jaundice  are  either  complicated  with  cancer  of  the 
ducts,  or  are  due  to  this  latter  disease  alone. 

The  most  recent  paper  on  the  subject  of  primary 
carcinoma  of  the  bile-ducts  is  by  Rolleston.J  Gall- 
stones occurred  in  only  4  out  of  11  such  cases 
collected  by  him.  He  thinks  that  calculi  are  less 
commonly  associated  with  cancer  of  the  bile-ducts 
than  with  cancer  of  the  gall-bladder,  but  he  re- 
cognises the  possibility  of  the  escape  of  the  stones 
before  the  death  of  the  patient,  or  before  the  growth 
has  developed  to  any  great  extent. 

The  fact  that  gall-stones  are  not  so  commonly  met 
with  in  primary  carcinoma  of  the  bile  ducts  points 
to  the  conclusion  that  calculi  are  not  formed  simply 
as  a  result  of  stagnation  of  bile  due  to  obstruction  set 
up  by  the  growth.  Stagnation  is  much  more  marked 
in  bile-duct  carcinoma,  and  yet  calculi  are  less  common 
in  it  than  they  are  in  gall-bladder  carcinoma. 

*  Ref.  Gumprecht,  loc.  cit.,  No.  14. 
t  Op.  cit.,  p.  158. 

+  'Manchester  Med.  Cliron.,'  Jan.,  1896. 
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Cholelithiasis  is  in  all  probability,  then,  the  cause 
and  not  the  result  of  primary  cancer  of  the  gall- 
bladder and  bile-ducts. 

Arterial  Sclerosis  and  Atheroma  are  frequently  associ- 
ated with  cholelithiasis,  as  is  to  be  expected  from  the 
fact  that  all  three  are  common  affections  of  old  age, 
and  two  or  even  all  of  them  can  easily  occur  coin'ci- 
dentally  in  the  same  subject.  It  is  probable  that 
there  is  some  pathological  condition  of  metabolism 
which  is  a  common  predisposing  cause  of  all  these 
three  diseases. 

Morgagni  considered,  from  an  experience  of  several 
cases,  that  gall-stones  and  urinary  calculi  were  often 
caused  by  the  same  conditions,  and  some  modern 
writers  have  occasionally  met  with  cholelithiasis  in 
association  with  nephrolithiasis.  Such  cases  are, 
however,  not  at  all  common,  and  there  is  probably  no 
general  association  between  the  diseases;  but  it  is 
quite  possible,  judging  from  the  frequent  occurrence 
of  lithates  in  the  urine  of  gall-stone  cases,  that  in  the 
same  patient,  uric  acid  calculi  may  be  formed  in  the 
urinary  system  as  a  result  of  the  same  cause  which 
induces  cholelithiasis. 

A  good  instance  of  the  association  of  the  two  dis- 
eases in  one  patient  occurred  in  the  Manchester 
Eoyal  Infirmary,  and  was  recorded  by  Wright.- 

The  patient,  a  man  aged  44,  had  complained  for  some  time 
of  symptoms  of  renal  calculus,  associated  with  pain  about  midway 
between  the  right  kidney  and  the  urinary  bladder  in  front,  and  some- 
times m  the  right  loin.  He  had  never  had  any  symptoms  of  iaundice 
or  any  other  liver  affection. 

*  '  Lancet,'  March  28th,  1885. 
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As  the  condition  did  not  improve,  tbe  right  kidney  was  explored 
through  a  lumbar  incision,  and  was  found  not  to  be  enlarged  ;  but  m 
it,  near  the  pelvis,  an  abnormally  hard  spot  could  be  felt.    In  the 
region  of  the  groin,  in  which  patient  had  felt  much  pain,  a  hard  mass 
wi  discovered,  which  moved  freely  with  respiration.    It  was  with 
difficulty  drawn  up  into  the  wound,  when  it  was  found  to  be  the  gall- 
bladder containing  a  calculus  the  size  of  a  pigeon's  egg.    The  concre- 
tion was  removed,  and  the  edges  of  the  incision  in  the  wall  of  the 
gall-bladder  were  stitched  to  the  abdominal  wound.    As  the  situation 
in  which  the  gall-bladder  was  found  corresponded  to  the  seat  of  the 
pain  from  which  patient  had  suffered,  it  was  thought  unnecessary  to 
examine  the  kidney  any  further.    The  patient  died  shortly  after  the 
operation,  and  a  post-mortem  examination  was  made.    There  were 
sicnis  of  recent  acute  general  peritonitis.    The  liver  was  displaced  and 
pulled  downwards,  so  that  its  upper  surface  looked  almost  directly 
forwards.    The  gall-bladder  was  greatly  increased  in  size,  and  the 
cystic  duct  was  patent,  but  had  probably  been  obstructed  by  the 
tlexion  to  which  it  had  been  subjected  by  the  abnormal  position  of 
the  liver  and  gall-bladder.    The  liver  and  biliary  passages  were 
apparently  healthy,  and  no  other  calculi  were  found.    In  the  pelvis  of 
the  ricrht  kidney,  corresponding  to  the  hard  mass  felt  during  the 
operation,  was  a  pyramidal  calculus  the  size  of  a  hazel-nut,  composed 
of  uric  acid. 

Is  Cholelithiasis  a  Constitutional  Disease  ^— Many 
writers,  including  some  of  the  earliest  and  some  of 
the  latest  authorities  on  the  subject,  consider  that 
gall-stones  frequently  develop  as  the  result  of  a  con- 
stitutional peculiarity,  which  is  present  in  certain 
people  more  than  in  others.    They  look  upon  the 
development  of  cholelithiasis  as  one  form  of  the 
manifestation  of  a  general  diathesis,  which  may  also 
be  revealed  by  other  affections  somewhat  allied  in 
nature  to  cholelithiasis.    Budd  thought  that  a  liability 
to  gall-stones  depended  upon  a  peculiarity  of  con- 
stitution, which  might  be  inherited  or  acquired,  but 
of  the  nature  of  this  diathesis  he  knew  nothing  beyond 
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the  tendency  wliicli  it  manifested  to  cause  fatty  de- 
generation of  the  wall  of  the  gall-bladder. 

Bouchard  and  Chauffard*  consider  the  disease  to  be 
a  constitutional  condition  allied  in  its  nature  to  several 
other  diseases  which  are  more  or  less  connected 
together  to  form  one  large  group.  The  chief  of  these 
affections  are  acute  articular  rheumatism,  diabetes, 
obesity,  gout  (hereditary  or  acquired),  chronic  rheu- 
matic arthritis,  asthma,  migraine,  neuralgia,  and 
eczema. 

Cholelithiasis  occurs  in  one  third  of  the  cases  of 
diabetes  in  women.  Senac  met  with  hereditary  or 
acquired  gout  95  times,  and  with  urinary  gravel  98 
times,  in  166  cases  of  cholelithiasis  (Chauffard*). 
Bouchard  t  found  chronic  rheumatism  29  times, 
diabetes  16  times,  gout  13  times,  urinary  gravel  18 
times,  marked  obesity  15  times,  and  migraine  1 7 
times,  in  165  cases  of  cholelithiasis.  In  Bouchard's 
experience,  obesity  is  present  in  72  per  cent,  of  the 
cases  of  the  disease. 

The  parents  of  the  subjects  of  gall-stones  not  un- 
commonly suffer  from  similar  affections  to  the  above. 
Thus  in  Bouchard's  165  cases  there  was  a  parental 
history  of  chronic  rheumatism  19  times,  diabetes  20 
times,  gout  25  times,  cancer  10  times, and  cholelithiasis 
itself  36  times. 

Obesity,  gout,  diabetes,  and  to  a  certain  extent 
ch  ronic  rheumatism  frequently  owe  their  orio-in  to 
perversion  of  the  nutritional  processes  of  the  body, 

*  '  Traite  de  Medecine,'  Charcot,  Bouchard,  and  Brissaud,  1892, 
vol.  iii,  p.  720. 

t  Kef.  Dufort,  '  Rev.  dc  Med.,'  vol.  xiii,  1893,  p.  286. 
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audit  is  quite  possible  that  the  form  of  cholelithiasis 
which  arises  without  the  preseuce  of  an  acute  in- 
fectious cholecystitis  may  be  due  in  great  part  to 
the  same  cause. 

The  diathesis  theory  of  cholelithiasis  has  very  few, 
if  any,  advocates  in  Grermany,  and  Naunyn  does  not 
believe  in  it.  Charcot  considers  that  the  prevalence 
of  cholelithiasis  in  old  people  is  due  chiefly  to  atony 
of  the  muscular  fibres  in  the  walls  of  the  gall-bladder 
and  large  ducts  which  normally  aid  in  the  expulsion 
of  the  bile,  causing  a  tendency  to  biliary  stagnation. 
This  muscular  atrophy  may  also  account  for  the  free- 
dom of  old  people  affected  with  cholelithiasis  from 
symptoms  of  the  disease  ;  for  if  there  be  not  sufficient 
muscular  force  to  expel  the  fluid  bile,  there  can 
hardly  be  enough  to  move  a  calculus. 
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CHAPTER  ly. 

Various  Theories  of  the  Mode  of  Origin  and  Developinent  of  Gall- 
stones :  Coe,  Budd,  Frerichs,  Thudichuni— Naunyn's  Views  on 
the  Subject— Biliary  Stagnation— The  Development  of  Choles- 
terin  from  the  Desquamated  Epithelium— Origin  of  Myelin 
Porms— First  Appearance  of  Rudimentary  Gall-stones;  their 
Further  Growth  and  Stratification-Crystals  of  Cholesterin  era- 
bedded  in  the  Wall  of  the  Gall-bladder— Infection  of  Bile  by 
Micro-organisms  as  an  exciting  cause  of  the  Development  of 
Gall-stones. 

Thomas  Coe,  M.D.,  made  the  first  important  attem2Dt 
in  England  to  deal  with  the  subject  of  gall-stones, 
when  in  1757  he  published  a  book  on  ^Biliary  Con- 
cretions.^ A  perusal  of  this  work  is  most  interesting, 
and  some  of  the  ideas  and  theories  held  by  Dr.  Coe 
have  been  but  very  little  improved  upon,  even  at  the 
present  day.  I  give  a  few  extracts  from  his  theories 
concerning  the  cause  of  the  disease. 

When  by  any  means  the  bile  is  retarded  so  as  to 
stagnate,  it  is  readily  formed  into  biliary  coucretions. 
There  are  many  causes  which  may  contribute  towards 
the  inspissation  and  stagnation  of  the  bile— decliuino- 
age,  sedentary  or  inactive  life,  a  slower  circulation  oi 
the  blood,  and  the  use  of  spirituous  liquors.  Gall- 
stones are  oftener  found  in  women  than  in  men  (five 
to  one).  Compressing  the  viscera  is  another  cause. 
Angry  passions  and  long-continued  grief  have  a 
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wonderful  effect  upon  the  bile.  But  perhaps  we 
should  add  to  all  these  causes  a  peculiar  disposition 
of  the  body,  owing  to  circumstances  which  are  not  to 
be  explained,  for  we  do  not  see  gall-stones  bred  in 
all  who  are  old  or  inactive,  and  they  are  sometimes 
found  in  those  who  are  not  old  nor  want  exercise." 

In  1857  Dr.  Budd,  in  the  third  edition  of  his  work 
on  '  Diseases  of  the  Liver/  states  his  views  as  to  the 
causes  of  the  formation  of  biliary  calculi.  His  con- 
clusions are  summed  up  in  the  following  lines  : 

"Two  circumstances  seem  then  generally  to  concur 
in  the  formation  of  these  cholesterin  calculi.  The 
first  step  is  the  formation  of  the  nucleus  which  pro- 
bably results  from  an  unhealthy  state  of  the  bile,  or 
from  its  decomposition  or  undue  concentration  in  the 
gall-bladder,  leading  to  precipitation  of  some  of  the 
essential  principles  of  the  bile  or  of  some  salts  of 
lime  in  solid  form.    The  second  step  is  the  formation 
of  crystals  of  cholesterin.    This  may  likewise  result 
from  an  unnatural  state  of  the  bile,  especially  from 
a  relative  deficiency  of  taurocholate  of  soda,  which 
seems  to  be  the  chief  solvent  of  cholesterin  in  the 
bile,  but  it  is  frequently  associated  with  and  appa- 
rently dependent  upon  fatty  degeneration  of  the 
coats  of  the  gall-bladder." 

"  Gall  stones  are  frequently  found  in  conjunction 
with  cancer  of  the  liver." 

Budd  describes  one  case  in  which  the  "  cystic  duct 
seemed  to  have  been  long  blocked  up  by  a  stone,  and 
the  gall-bladder,  whose  coats  had  undergone  the  fatty 
degeneration,  was  filled  with  viscid  mucus  sparkling 
with  scales  of  cholesterin."    From  this  case  he  con- 
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eludes  that  an  excess  of  cliolesteriii  is  not  in  itself 
sufficient  for  the  formation  of  gall-stones. 

A  few  other  extracts  from  Dr.  Budd's  work  will  be 
of  interest  as  showing  the  importance  which  he 
attaches  to  a  pathological  condition  of  the  mucous 
membrane  of  the  gall-bladder  being  the  essential 
condition  for  an  increased  production  of  cholesterin. 

"When  the  walls  of  the  gall-bladder  are  much 
diseased,  cholesterin  is  nsually  formed,  or  at  least 
takes  the  solid  form,  in  large  quantity,  and  if  there 
be  a  small  mass  of  inspissated  bile  to  serve  as  a 
nucleus,  cholesterin  collects  around  it  and  produces 
the  more  common  kind  of  gall-stone.  .  .  A  particle 
of  cholesterin  may  of  itself  serve  as  a  nucleus  of  a 
solitary  gall-stone. 

"  Gall-stones  which  are  distinctly  laminated  have 
sometimes  a  crust  of  pure  cholesterin  which  was 
formed  after  the  entrance  of  bile  into  the  bladder 
had  been  prevented  by  one  of  them  becoming  im- 
pacted in  the  cystic  duct. 

When  several  gall-stones  are  found  in  the  gall- 
bladder they  all  have  the  same  characters,  and  were 
probably  formed  at  the  same  time  and  not  in  sue- 

9  » 


cession  " 


Frerichs,*  in  1861,  expressed  his  opinion  that  gall- 
stones arise  from  precipitation  of  their  constituents 
from  solution  by  decomposition  of  the  bile.  The 
chief  cause  of  this  decomposition  is  the  acid  condition 
which,  he  thinks,  the  bile  assumes  when  a  catarrhal 
exudation  from  the  mucous  membrane  mixes  with 
It.  This  acidity  decomposes  the  bile  salts  into  bile 
*  'Kliiiik  der  Leberkranklieiteu,'  1861. 
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acids,  whicli  are  iDsoluLle  in  water.  The  clioles- 
terin  and  other  constituents  of  gall-stones  which  were 
held  in  solution  by  the  bile  salts,  are  then  precipi- 
tated, and  tend  to  form  calculi.  Frericlis  believed 
that  lime  plays  an  important  part  in  tlie  formation 
of  calculi,  as  he  had  on  more  than  one  occasion  found 
evidence  to  suggest  that  it  was  secreted  by  the  mu- 
cous membrane  of  the  gall-bladder. 

Frericlis  does  not  mention  any  definite  cause  for 
the  above  inflammation  of  the  biliary  passages,  other- 
wise his  theory  in  great  part  is  similar  to  the  latest 
explanations  of  tlie  inflammatory  forms  of  gall-stone 
formation. 

Thudichum,^  in  1863,  attributed  tlie  formation  of 
biliary  calculi  to  a     decomposition  of  the  bile  akin 
to  putrefaction,  the  compound  amido-  (bile)  acids 
splitting  up  into  their  constituents  under  the  influ- 
ence of  a  cause  wliich  remains  to  be  ascertained,  but 
which  is  probably  a  putrid  ferment  absorbed  from  tlie 
intestinal  canal.    Tlie  cliolesterin  being  dissolved  by 
the  taurocliolate  of  soda  is  precipitated  as  soon  as  the 
bile  salt  is  decomposed  into  the  cholalic  acid  andglycin 
and  taurin.    The  cholesterin  once  set  free  crystallises 
and  deposits  upon  any  particles  that  may  happen  to 
be  within  easy  distance." 

It  is  quite  possible  for  such  a  sequence  of  events 
to  take  place  in  the  bile,  and  the  cholesterin  would 
be  deposited  if  the  bile  salts  which  dissolve  it  be 
decomposed  into  glycin  and  taurin  and  cholalic  acid. 
Cholalic  acid  is  almost  insoluble  in  water,  and  there 
is  no  record  of  any  experiments  on  its  solvent  capa- 

*  Op.  cit. 
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city  for  cliolesterln.  Being  closely  allied  in  proper- 
ties to  the  biliary  acids,  it  is  probably  like  them  not 
capable  of  dissolving  cliolesterin.  On  the  other 
hand,  if  cholalate  of  soda  be  formed  by  the  above 
decomposition,  there  need  be  no  precipitation  of 
cholesterin,  as  this  salt  is  a  good  solvent  (half  the 
capacity  of  the  bile  salts— Minkowski^)  for  choles- 
terin,  and  the  fats  and  soaps  present  in  the  bile  will 
further  prevent  precipitation. 

Naunynt  has  in  recent  years  added  to,  and  placed 
upon  a  firmer  basis,  our  knowledge  of  the  processes 
which  lead  to  the  formation  of  biliary  calculi  He 
does  not  believe  that  a  precipitation  of  cholesterin  in 
the  bile  takes  place  during  hfe  as  a  result  of  the 
decomposition  of  the  bile  salts  which  hold  it  in  solu- 
tion, for  one  of  the  decomposition  products-namely 
the  sodium  salt  of  cholalic  acid-is  a  good  solvent 
for  cho  esterin.    (This  argument  is  not  verv  sound, 
foi-  cholahc  acid  is  not  a  solvent  of  cholesterin 
although  Its  soda  salt  is,  and  the  former  is  generali; 
a  result  of  the  decomposition  of  a  bile  salt,  and  not 
the  latter.) 

Nannyn  also  thinks  tliat  the  presence  of  a  foreign 
body  in  the  gall-bladder  is  not  essential  for  the  for 
.nation  of  a  gall-stone,  and  that  the  presence  of  one 
does  not  of  necessity  cause  a  deposit  of  cholesterin. 
He  amves  at  these  latter  conelnsions  partly  from  the 
results  of  some  observations  carried  out  by  Labe. 
who  .ntroduced  various    bodies,  decomposin<: 
ammal  matter,  aod  and  alkaline  substances,  anLall- 
stones  >nto  the  gall-bladders  of  dogs  without  findin' 
lief.  Gumprccht,  loc.  cit.      t  Op.  cit.,  pp.  16-35. 


6S  ON    GALL-STONES   OK  CHOLELITHIASIS. 

that  any  deposit  of  biliary  matter  formed  on  tlicm. 
The  gall-stones  even  disappeared  after  a  time. 
(Marcantonio^  found,  however,  that  pieces  of  amber 
introduced  into  the  gall-bladder  of  a  dog  became 
iiicrusted  with  a  deposit  of  biliary  matter.) 

Biliaru  Stagnation  is  in  Naunyn's  opinion  the  first 
essential  condition  for  the  formation  of  gall-stones. 
This  condition  lie  thinks  either  has  a  directly  in  j  unous 
effect  on  the  cells  of  the  mucous  membrane  (bile 
contains  a  strong  protoplasm  poison),  or  the  stagnated 
bile,  becoming  infected  by  micro-organisms,  causes 
an  inflammation  of  the  mucous  membrane  lining  the 
biliary  passages,  and  thus  indirectly  leads  to  destruc- 
tion of  the  epithelial  cells.   Whetber  affected  directly 
or  indirectly,  tlie  epithelial  cells  are  shed  into  the 
bile,  and  there  undergo  further  changes. 

The  Beveloioment  of  Cholesterin  from  the  Desqua- 
mated Biliarij  Epithelium.— In  young  people  these 
cast-off  epithelial  cells  are  pale,  but  in  older  people 
and  those  who  liave  died  of  tuberculosis,  acute  febrile 
affections,  or  heart  disease,  and  always  where  calculi 
Already  exist  in  the  gall-bladder,  the  cells  contain 
many  fat  globules  and  myelin  forms.  The  latter  have 
almost  the  same  appearances  as  the  bodies  which 
I  have  described  as  forming  when  a  solution  of  soap 
acts  on  cholesterin.    These  myelin  forms  exude  or 
.    escape  from  the  cells,  and  swim  freely  in  the  bile, 
either  singly  or  in  clusters.    Naunyn  describes  the 
mass  formed  by  a  cluster  of  the  myelin  forms  as  being 
of  a  glassy,  structureless  nature,  which  in  his  opinion 
consists  of  cholesterin  in  a  viscid  form.    From  my 
*  Kef.  Gumprecht,  'Dcutscl..  med.  Woch.,'  1895,  No.  14. 
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own  experience  of  these  myelin  forms,  wliicli  I  have 
observed  very  often  in  bile,  and  especially  in  that 
obtained  from  cases  of  mitral  disease,  I  should  say 
that  they  are  of  a  very  similar  nature  and  composi- 
tion to  the  myelin  forms  which  I  have  previously 
described  as  resulting  from  the  action  of  soap  on 
cholesterin.     ^s^aunyn   considers    that   the  above- 
mentioned  soft,  amorphous,  cholesterin  masses  are  one 
form  of  radlmentarij  gall-stones,  and  he  also  describes 
another  form  of  rudimentary  stone,  which  consists  of 
cholesterin  in  a  hard,  vitreous,  amorphous  condition, 
but  which  sooner  or  later  shows  evidence  of  crystal- 
lisation.    This  latter  hard  variety  is  also,  he  thinks, 
derived  from  the  myelin  forms  ;  and  not  uncommonly 
such  a  small  hard  rudimentary  gall-stone  contains  a 
centre  of  a  brownish  pulpy  mass,  consisting  probably 
of  bilirubin-calcium  and  biliary  detritus,  in  which 
again  may  be  found  a  hollow  space.    The  process 
which  results  in  the  formation  and  precipitation  of 
bilirubin-calcium  in  the  bile  is  uncertain,  but  Naunyn 
considers  that  it  is  possibly  one  of  an  inflammatory 
nature,  in  which  an  exudation  takes  place  of  an 
albuminous  secretion  from  the  inflamed  mucous  mem- 
brane, containing  perhaps  some  lime  salts,  which 
causes  the  formation  of  the  insoluble  pigment  com- 
pound, for  bilirubin  unites  with  calcium  somewhat 
readily  in  the  presence  of  albumen.    I  have  myself 
frequently  seen  both  the  soft  and  hard  forms  of 
amorphous  cholesterin  occurring  with  the  clusters  of 
myelin  forms,  but  I  think  that  rudimentary  calculi 
can  arise  in  yet  another  way.    I  have  explained  pre- 
viously how  the  soap-cholesterin  bodies  under  the 
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action  of  water  lose  tlieir  compound  nature,  and  are 
broken  up,  the  cholesterin  being  deposited  in  the 
crystalline  form.    I  liave  very  frequently  watclied  the 
myelin  forms  in  bile  from  day  to  day,  and  have 
seen  liow  they  gradually  disappear,  and  how  crystals 
of  cholesterin  develop  with  great  rapidity  and  in  great 
profusion,  and  the  question  occurred  to  my  mind  as 
to  whetlier  the  crystals  which  form  in  bile  might  not 
be  deposited  from  the  myelin  forms  by  a  process 
analagous  to  that  which  leads  to  their  formation  from 
the  soap-cliolesterin  bodies.     This  process  may  of 
course  take  place,  whilst  that  described  by  Naunyn  is 


going  oil. 

When  many  crystals  of  cholesterin  are  present  m 
the  bile,  they  lie  together  in  clusters  in  whicli  the 
individual  crystals  are  cemented  together  by  a  brown 
pasty  material.     Such  a  conglomeration  forms  the 
basis  from  which  a  largo  calculus  may  grow  by  the 
deposition  on  it  of  cholesterin  in  the  crystalline  form, 
and  of  biliary  pigment  derivatives.    Any  number  of 
these  elementary  couglomerations  may  form  at  the 
same  time  in  the  gall-bladder,  and  each  one  be  the 
nucleus  of  a  gall-stone. 

Chemical  analysis  of  the  above  concretions  shows 
the  presence  in  them  of  cholesterin,  fat,  bilirubm- 
calcium,  bile  salts  and  albuminous  substances  m 
varying  proportions.  Free  bilirubin  is  only  found  in 
traces  in  them  (Naunyn) . 

Further  Growth  of  all  the  forms  of  Budimentari/ 
Gall-stones  takes  place  by  the  addition,  in  layers, 
of  material  similar  to  that  of  whicli  they  already 
consist— generallv  bilirubiu-calcium  and  cholesterin. 
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CHolesterin  also  frequently  enters,  whilst  it  is  in  a 
viscid  or  fluid  condition,  into  the  body  of  a  concretion 
by  a  process  of  infiltration  through  small  pores  or 
canals,  and  assumes  a  crystalline  condition  afterwards. 
Such  an  infiltration-process  most  frequently  takes 
place  in  amorphous,  pasty  conglomerations,  chiefly 
composed  of  bilirubin-calcium,  which,  in  consequence, 
become  of  a  more  firm,  crystalline  structure.  Soft 
concretions  are  squeezed  into  more  compact  masses 
by  contraction  of  the  gall-bladder,  which,  whilst  it 
expels  the  fluid  bile,  is  unable  to  dislodge  the  solid 
body.  In  the  same  way  several  concretions  may  be 
welded  together  to  form  a  mulberry-shaped  mass. 
Concretions  which  are  found  in  the  intra-hepatic 
ducts  frequently  have  the  appearance  of  being  com- 
posed simply  of  inspissated  bile,  but  Naunyn  thinks 
that  they  cannot  be  formed  in  this  way  as  they  consist 
largely  of  bilirubin-calcium,  and  this  compound  is  not 
produced  by  simple  inspissation  of  the  bile.  They  also 
often  contain  products  of  the  higher  oxidation  of 
bilirubin.  The  cause  of  the  formation  of  these  intra- 
hepatic calculi  is  uncertain,  but  it  may  be  due  to  an 
inflammation  allied  in  character  to  that  which  takes 
place  in  the  gall-bladder  and  larger  ducts,  and  results 
in  the  development  of  gall-stones. 

The  Stratification  of  Calculi  is  an  interesting  pro- 
cess. The  layers  may  consist  of  pure  white  cholesterin, 
or  of  a  mixture  of  cholesterin  and  bilirubin-calcium. 
They  are  of  different  thicknesses,  varying  from  less 
than  a  millimetre  to  more  than  five  millimetres.  Bili- 
rubin-calcium  layers  can  only  be  added  to  a  concre- 
tion in  the  gall-bladder  so  long  as  bile  is  able  to  enter 
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tlirougli  the  cystic  duct.  Cliolesterin  layers  can,  on 
the  other  hand,  be  added  if  the  cystic  duct  be  closed, 
or  if  the  concretion  lie  in  a  recess  in  the  wall  of  the 
gall-bladder  or  large  bile-duct.  Alternating  layers 
of  pure  cholesterin  and  bilirubin- calcium  are  de- 
posited when  the  bile  enters  the  gall-bladder  and 
remains  there  for  a  time,  is  then  expelled,  and  cannot 
make  its  way  in  again  for  a  lengthened  period,  owing 
to  some  obstruction  of  the  cystic  duct  of  an  intermit- 
tent nature. 

Crystals  of  Cholesterin  in  the  Wall  of  the  Gall-hladder. 

I  have  previously  mentioned  two  cases  which  I 
met  with  myself,  and  also  one  recorded  by  Bristowe 
(see  p.  22),  in  which  crystals  of  cholesterin  were 
found  embedded  in  the  wall  of  the  gall-bladder.  The 
appearance  of  these  rudimentary  gall-stones,  lying 
in  what  seemed  to  be  retention-crypts  of  the  mucous 
membrane,  suggested  to  my  mind  the  possibility  that 
some  of  the  glands  in  the  Avail  of  the  gall-bladder 
might,  under  certain  conditions,  secrete  cholesterin  in 
a  fluid  or  viscous  form,  and  pour  it  out  into  the  cavity 
of  the  organ.  If  there  be  an  insuflicient  quantity  of 
solvent  media  in  the  bile  to  take  up  the  cholesterin 
thus  formed  it  will  undergo  crystallisation,  and  form 
the  basis  of  a  gall-stone  like  that  which  results  from 
the  changes  in  the  myelin  forms.  It  is  also  possible 
that  the  crystalline  masses  of  cholesterin,  which  form 
in  the  mucous  crypts,  escape  from  the  spaces  in  which 
they  lie  into  the  cavity  of  the  gall-bladder,  and  ap- 
pear in  the  bile  as  fully-developed  rudimentary  gall- 
stones. 
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My  observations  on  the  development  of  crystals  of 
€liolesterin  in  liiiman  bile,  obtained  after  death,  are 
not  incompatible  with  the  above  suggestion;  for 
although  I  have  followed  the  various  steps  in  the 
changes  from  epithelial  cells  to  cholesteriu  crystals 
described  by  Naunyn,  and  referred  to  on  a  previous 
page,  I  never  was  able  to  satisfy  myself  that  the 
myelin  forms  were  present  in  large  enough  quantities 
to  account  for  the  innumerable  crystals  of  cholesterin 
which  eventually  developed. 

Thinking  it  possible  that  cholesterin  might  be 
already  present  in  a  viscid  form  or  in  solution  in 
the  bile  when  the  epithelial  cells  abounded  and  no 
crystals  could  be  seen,  I  endeavoured  to  separate  the 
cells  from  the  fluid  portion  of  the  bile  in  a  centri- 
fugal apparatus,  but  was  unable  to  do  so  owing  to 
the  thick,  viscous  nature  of  the  bile.    My  suggestion 
that  some  of  the  glands  of  protective  mucous  mem- 
branes may  excrete  cholesterin  in  a  viscid  form,  or 
some  body  closely  allied  to,  and  which  is  converted 
into  the  latter  substance  under  certain  conditions,  is 
also  supported  by  the  fact  that  I  have  never  seen  any 
of  the  myelin  forms  in  bronchial  mucus  in  which 
•crystals  of  cholesterin  appear  after  inspissation  of 
the  mucus  has  taken  place. 

Infection  of  Bile  by  Micro-organisms  as  an  Exciting 
Cause  of  the  Development  of  Gall-stones. 

At  the  commencement  of  the  account  which  I  have 
given  of  Naunyn^s  views  on  the  formation  of  gall- 
stones, it  was  mentioned  that  he  considered  the  pre- 
sence of  biliary  stagnation  essential  for  the  produc- 
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tioii  of  the  material  necessary  for  tlie  development 
of  the  calculi.    He  states  that  bile  contains  some 
body  which  acts  injuriously  on  living  protoplasm, 
and  which  causes  the  death  of  the  cells  of  the  biliary 
mucous  membrane  if  it  remains  in  contact  with  them 
for  an  abnormally  long  time.    The  cells  thus  injured 
are  cast  off  into  the  bile,  where  they  undergo  further 
changes,  resulting  in  the  formation  of  cholesterin, 
and  probably  also  of  bilirubin-calcium.    In  addition 
to  this  somewhat  passive  process  of  cell-destruction, 
it  is  very  probable  that  a  more  active  inflammatory 
condition  of  the  mucous  membrane,  resulting  also  in 
the  profuse  destruction  and   desquamation  of  its 
cells,  is  set  up  at  times  by  the  entrance  of  infectious 
micro-organisms  into  the  bile  whilst  it  is  in  a  state  of 
stagnation  in  the  biliary  passages.  The  inflammation 
of  the  mucous  membrane  thus  set  up,  which  results 
in  the  formation  of  those  materials  necessary  for  the 
development  of  gall-stones,  may  be  spoken  of  as  a 
"  stone-forming  catarrh."    This  question  of  the  in- 
fection of  bile  by  micro-organisms  is  an  interesting 
and  important  one,  and  will  require  to  be  considered 
rather  fully.     Normal  bile  contained  in  the  biliary 
passages  of  healthy  men  and  animals  which  empty 
periodically  is  sterile  (Gilbert  and  Girode,*  &c.).  Fi'e- 
quent  inoculation  experiments  on  animals  have  proved 
this,  and  the  not  uncommon  event  of  healthy  bile 
escaping  into  the  human  peritoneal  cavity  without 
doing  any  injury  to  the  peritoneum,  points  to  the 
same  conclusion. 

*  «  Comptes  rend,  de  la  Soc.  do  Biol.,'  1890,  Ko.  39 ;  and  1891, 
Ko.  11. 
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When,  however,  the  biliary  passages  are  in  a 
pathological  condition,  micro-organisms  readilj^  enter 
and  infect  the  bile  either  from  the  blood  or  from  the 
duodenum.  Sherrington^  thinks  that  though  the  blood 
be  teeming  with  micro-organisms  none  can  escape 
through  the  normal  living  hepatic  tissues,  and  it  is 
only  when  the  latter  have  been  damaged  by  toxins  in 
the  blood,  formed  by  the  life  of  the  bacteria,  that  the 
tissues  allow  the  germs  to  pass  through  them.  Nor 
can  the  germs  enter  the  common  bile-duct  from  the 
duodenum,  where  they  abound,  so  long  as  the  subject 
remains  healthy  and  the  bile  be  normal  in  constitution 
and  expelled  regularly.  When,  however,  the  flow  of 
bile  from  any  cause  becomes  obstructed,  and  the  bile 
stagnates,  then  the  micro-organisms  invade  it  at  once 
from  the  intestine. 

Normal  bile,  though  aseptic,  is  by  no  means  anti- 
septic, and  will  not  prevent  the  growth  of  micro- 
organisms which  enter  it.  On  the  other  hand,  a 
strong  solution  of  the  bile  salts  is  undoubtedly  anti- 
septic. 

The  ajDpearance  of  micro-organisms  in  stagnant 
bile  has  been  verified  experimentally  in  animals  by 
several  observers.f  Charcot  and  Gombault  found 
that  after  ligature  of  the  common  bile-duct  in  dogs, 
the  bile  in  the  ducts  above  the  ligature  became 
infected,  and  Netter  was  always  able  to  cultivate 
bacteria  from  the  bile  of  dogs  obtained  from  the 
passages  above  a  similarly  placed  ligature,  and  about 

*  "Experiments  on  the  Escape  of  Bacteria  with  the  Secretions," 
reprint,  '  Journ.  Putii.  and  Bact.,'  1893. 
t  Ref.  Nannyn,  op.  cit.,  pp.  43,  44. 
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twenty-four  hours  after  the  operation.  lu  such  cases 
he  found  staphylococci  and  bacilli.  The  bacillus  most 
commonly  met  with  in  infected  bile  is  the  Bacterium 
coU  commune.  Gilbert  and  Girode  cultivated  the 
latter  organism  from  bile  taken  from  the  bile-ducts 
of  a  man  twenty-four  hours  after  death,  and  many 
other  observers  have  obtained  similar  results. 

Nanny n*  injected  the  Bacterium  coll  co7nmune  into 
the  gall-bladders  of  healthy  dogs  after  he  had  pre- 
viously caused  biliary  stagnation  by  ligaturing  the 
common  bile-ducts  low  down,  and  found  that  the 
animals  soon  died  with  symptoms  of  general  septic 
infection  and  local  evidence  of  an  acute  cholangitis.  ^ 
Nettert  and  other  observers  found  staphylococci 
and  streptococci  present  in  pathological  human  bile. 
Martha,t  Gilbert  and  Girode,t  Bouchard,§  and  others 
have  also  studied  this  subject  closely,  and  have  found 
the  Bacterium  coli  commune  in  the  bile  of  cases  of 
inflammation  of  the  biliary  passages  (cholangitis). 

Naunyn  also  obtained  the  same  bacillus  by  punc- 
ture of  the  gall-bladder  during  life  in  five  cases  of 
cholecystitis,  which  he  thinks  were  of  recent  occur- 
rence, and  which  were  ushered  in  by  undoubted 
attacks  of  biliary  colic. 

Chiarill  found  the  typhoid  bacillus  in  the  gall- 
bladder in  19  out  of  22  cases  of  enteric  fever,  and 
Dufort,1|  Bernheim,   and  Hagenmuller   are  of  the 

*  Op.  cit.,  p.  4G. 

t  '  Arch,  de  Phys.  norm,  et  Path.,'  1S8G,  p.  7. 
J  'Coraptes  rendus  Societe  Biol.,'  1890, 1891. 
$  Ibid.,  1890. 

il  '  Prag.  med.  Woch.,'  1893. 
1[  '  Rev.  de  Med.,'  1893,  p.  281. 
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opmion  that  cliolelitliiasis  is  not  an  infrequent 
sequela  of  enteric  fever. 

In  the  face  of  the  above  evidence  there  can  be 
little  room  for  doubt  that  micro-organisms  readily 
invade  the  bile  in  the  biliary  passages  -when  it  is  in 
a  state  of  stagnation^  and  excite  an  inflammation  of 
the  lining  membrane  of  the  ducts  (cholangitis)  and 
of  the  gall-bladder  (cholecystitis).  As  biliary  stag- 
nation frequently  results  from  the  obstruction  to  the 
outflow  of  bile  caused  by  a  calculus  in  the  common 
bile-duct,  it  is  almost  certain  that  infection  of  the  bile 
may  also  follow  frequently  on  biliary  obstruction 
from  the  same  cause,  but  whether  the  invasion  by 
micro-organisms  of  bile  which  has  become  stagnant 
from  other  causes  than  an  obstructing  gall-stone,  can 
result  in  the  formation  of  biliary  calculi  is  quite 
another  matter.  In  Naunyn's  opinion  there  are  two 
points  which  seem  to  favour  the  view  that  the  latter 
event  is  possible.  In  the  first  place,  putrefactive 
bacilli  can  cause  a  precipitation  of  bilirubin-calcium, 
and  it  is  possible  that  other  forms  of  bacilli  may  do 
so  as  well.  In  the  second  place,  he  has  found  micro- 
organisms in  the  centre  of  a  few  bilirubin-calcium 
calculi.  The  latter  occurrence  is,  however,  rare,  and, 
as  a  rule,  bacilli  have  not  been  found  even  in  young- 
concretions,  nor  in  those  consistiug  of  pure  chole- 
sterin. 

If  the  presence  of  micro-organisms  is  an  exciting 
cause  of  the  formation  of  biliary  calculi,  it  probably 
acts  by  the  bacilli  setting  up  a  stone-forming  catarrh 
of  the  mucous  membrane  of  the  biliary  passages. 

It  is  very  probable  that  the  bile  is  at  times  infected 
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by  micro-organisms  without  tliere  being  any  local  or 
general  symptoms  to  indicate  an  abnormal  condition 
of  affairs.  Thus  Naunyn  withdrew  some  of  the 
contents  of  a  dilated  gall-bladder  of  three  months' 
standing,  and  cultivated  from  the  fluid  the  Bac- 
tenum  coU  comimme.  Dupre-^  recorded  a  case  in 
which  febrile  cholelithiasis  developed  four  months 
after  recovery  from  a  severe  form  of  typhoid  fever. 
A  pure  cultivation  of  the  typhoid  bacillus  was 
obtained  from  the  contents  of  the  inflamed  gall- 
bladder. 

Letiennet  inoculated  tubes  with  bile  obtained  imme- 
diately after  death  from  forty -two  patients,  and  found 
it  infected  in  twenty-four  instances  by  micro-organ- 
isms, including  the  Bacterium  coll  commune  and 
streptococci.  There  had  been  no  indication  of  biliary 
infection  in  any  of  the  forty-two  cases  during  life. 
Letienne's  results  are  very  unsatisfactory,  however, 
as  the  bile  could  easily  become  stagnant  whilst  a 
patient  was  moribund,  and  allow  the  entrance  of 
micro-organisms,  which  are  notorious  for  their  powers 
of  travelling  rapidly. 

Although  micro-organisms  may  at  times  play  an 
important  part  in  exciting  the  formation  of  gall-stones, 
their  presence  in  bile  is  in  all  probability  not  essential 
for  the  development  of  the  disease.  A  point  which 
supports  this  latter  conclusion  is,  that  gall-stones  occur 
so  very  frequently  in  old  people  without  exciting  any 
symptoms  either  of  hepatic  or  of  other  ailments. 
One  can  hardly  imagine  how  such  could  be  the  case 

*  Ref.  Gumprccht,  '  Deut.  med.  Woch.'/  1895,  No.  14. 
t  '  Arcli.  de  Med.  Experim.,'  1891. 
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were  the  disease  always  excited  by  the  develop- 
ment of  an  infectious  condition  of  tlie  bile  or  of  a 
cholecystitis. 

Like  many  other  points  in  connection  with  chole- 
lithiasis, the  exact  part  which  is  played  by  micro- 
organisms in  the  causation  of  the  disease  is  very 
uncertain,  and  until  more  knowledge  is  obtained,  the 
question  as  to  whether  the  infection  of  stagnant  bile 
by  micro-organisms  is  the  cause  or  the  result  of  the 
formation  of  gall-stones  must  be  considered  as  one 
which  is  still  suh  judice. 

Whatever  the  pathological  cause  of  the  stone- 
forming  affection  of  the  biliary  mucous  membrane 
may  be,  the  process  which  leads  to  the  formation  of 
gall-stones  is  often,  very  probably,  of  a  temporary 
or  acute  nature,  and  excites  the  rapid  and  synchro- 
nous development  of  many  calculi.  Budd  was  of  this 
opinion,  Avhich  he  formed,  in  great  part,  from  the 
fact  that  multiple  calculi  have  almost  always  the 
same  physical  appearance  and  chemical  character- 
istics, and  look  as  if  they  were  all  formed  by  the  same 
process  and  at  the  same  time. 

In  other  cases,  especially  in  old  people,  the  process 
is  probably  of  a  much  more  gradual  and  chronic 
nature,  the  gall-stones  increasing  in  size  slowly  as 
long  as  the  patient  lives. 
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CHAPTER  V. 

Concluding  Remarks  on  tlie  Causes  leading  to  the  Development 
of  Gall-stones — Cholesteriu  in  Cholelithiasis  is  Derived  from 
the  Mucous  Membrane  of  the  Biliary  Passages — An  Increased 
Quantity  of  Cholesterin  is  formed  in  Old  Age — Catarrhal  Con- 
ditions of  the  Biliary  Mucous  Membrane — The  Formation  of  an 
Abnormally  Small  Quantity  of  Bile  Salts  may  result  in  the 
Development  of  Crystals  of  Cholesterin — Causes  leading  to  a 
Deficient  Formation  of  Bile  Salts  —  Gall-stones,  Gout,  and 
Lithiasis — Summary. 

Concluding  Remarks  on  the  Development  of  Gall-stones. 

There  are  some  points  which  appear  to  me  to  be 
worthy  of  attention  when  considering  the  causes  lead- 
ing to  the  development  of  that  form  of  cholelithiasis 
in  which  more  cholesterin  is  formed  than  can  be  held 
in  solution  in  the  bile. 

I  have  brought  forward  evidence  in  previous  pages 
which  to  my  own  mind  proves,  almost  conclusively, 
that  cholesterin  is  derived  from  the  mucous  membrane 
lining  the  biliary  system,  in  normal,  but  more  espe- 
cially in  abnormal  states  of  the  body.  In  the  ordinary 
course  of  events  the  bile  contains  sufficient  material 
to  dissolve  the  cholesterin  and  hold  it  in  solution, 
but  it  may  happen  either,  that  more  cholesterin  is 
formed  than  the  normally  constituted  bile  can  dis- 
solve, or  that  with  a  normal  amount  of  cholesterin 
the  bile  contains  an  insufficient  quantity  of  solvent 
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media  to  hold  it  in  solution.  In  either  case  the  excess 
of  cholesterin  will  tend  to  crystallise  out  and  form  a 
solid  deposit  in  the  bile.  There  are  certain  points  in 
connection  with  both  the  above  causes  of  the  pre- 
cipitation of  cholesterin  in  the  bile  which  seem  to  me 
to  be  of  importance. 

An  increased  quantity  of  cholesterin  is  formed  nor- 
mally, so  to  speak,  in  old  age,  and  abnormally  in  some 
constitutional  conditions,  and  as  a  result  of  certain 
catarrhal  inflammations  of  the  biliary  mucous  mem- 
brane, probably  excited  by  the  entrance  of  micro- 
organisms into  bile  which  is  in  a  state  of  stagnation. 
Biliary  stagnation  is  not  essential  for  the  formation  of 
calculi  in  old  people,  although  it  is  probably  present 
to  a  certain  extent  in  many  of  this  class  of  subjects, 
but  the  crystals  in  which  the  excess  of  cholesterin 
appears,  may  remain  behind  in  the  dependent  fundus 
of  a  gall-bladder  which  is  able  to   contract  well 
enough  to  expel  most  of  its  fluid  contents.    Such  a 
collection  of  crystals,  bound  together  by  a  pasty  mass 
of  biliary  detritus,  forms  the  starting-point  of  a  gall- 
stone.   The  nucleus  of  a  concretion  may  also  be 
provided  by  the  escape  of  one  of  the  crystalline  cho- 
lesterm  masses,  which  I  have  described  as  forminc  in 
the  wall  of  the  gall-bladder,  from  its  birthplace  hito 
the  cavity  of  the  organ,  where  it  will  increase  in  size 
by  the  deposition  on  it  of  the  cholesterin  which  is 
present  in  excess  in  the  bile.    The  purer  forms  of 
cholesterin  calculi  probably  originate  and  grow  in 
either  or  both  of  the  above  ways,  which  are  of  a 
chrome  nature  as  compared  with  that  connected  with 
inflammatory  processes. 
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Tlie  catarrlial  coiiditioii  of  tlie  biliary  mucous  mem- 
brane excites  au  acute  formatiou  of  au  excess  of 
cholesteriu,  aud  by  the  inflammatory  exudation  which 
is  secreted  at  the  same  time,  the  formation  and  pre- 
cipitation of  bilirubin-calcium  is  induced,  which  unites 
with  the  cholesterin  to  form  the  mixed  types  of  calculi. 

Those  calculi  which  consist  of  pure  bilirubin- 
calcium  are  probably  formed  as  the  result  of  an 
inflammation  of  the  biliary  mucous  membrane,  which 
leads  to  the  secretion  of  an  inflammatory  fluid  without 
the  formation  of  an  excess  of  cholesterin.  The  inflam- 
matory fluid  excites  the  formation  of  the  bilirubin- 
calcium  compound. 

In  both  the  normal  and  abnormal  production  of  an 
increased  quantity  of  cholesterin,  the  bile  may  contain 
an  amount  of  substances — fEits,  soaps,  but  especially 
bile  salts — which  is  ca23able  of  dissolving  a  normal 
quantity  of  cholesterin,  but  which  cannot  prevent  the 
crystallisation  of  an  excess  of  the  latter  substance. 

The  Formation  of  an  ahnormally  small  Quantity  of 
Bile  Salts,  irrespective  of  the  fats  and  soaps  iu  the 
bile,  may,  in  my  opinion,  have  some  influence  on  the 
crystallisation  of  cholesterin.  If  an  increased  amount 
of  this  latter  substance  be  formed,  it  stands  to  reason 
that  a  supply  of  bile  salts  sufiicient  to  dissolve  it 
would  tend  to  prevent  its  crystallisation.  Aud  in  the 
same  way,  with  a  normal  amount  of  cholesterin  pre- 
sent, there  would  be  a  tendency  for  crystals  to  form, 
if  the  bile  salts  were  present  in  abnormally  small 
quantity.  A  deficient  supply  of  bile  salts  might  arise 
in  two  ways. 
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Causes  leading  to  a  Deficient  Formation  of  Bile  Salts. 
— (1.)  I  have  shown  from  the  researches  of  differ- 
ent authorities  (especially  Spiro  and  Noel  Paton)  that 
more  bile  salts  are  formed  when  an  animal  is  fed  ou 
a  nitrogenous  diet  than  when  fed  on  non-nitrogenous 
food.  A  similar  relation  between  the  diet  and  the 
formation  of  bile  salts  probably  exists  in  man,  and 
I  think  that  there  are  some  points  connected  with 
the  prevalence  of  gall-stones  in  certain  classes  of 
people  which  not  unreasonably  suggest  that  diet 
may  have  more  to  do  with  the  development  of  the 
di  sease  than  is  generally  believed  to  be  the  case. 

Gall-stones  occur  much  more  frequently  in  old 
people  <and  females  than  in  young  people  and  males. 
The  diet  of  the  former  classes  is  more  non-nitrogenous 
in  nature  (carbohydrates,  fats,  and  sugars)  than 
that  of  the  latter,  for  men  and  young  people  require 
much  solid  nitrogenous  food  to  enable  them  to  live 
their  more  arduous  and  active  lives. 

The  disease  is  more  prevalent  in  Germany  than  in 
England.  The  English  are  greater  meat-eaters  than 
the  Germans  are,  the  relative  amount  of  nitrogenous 
foods  in  the  typical  diets  of  the  two  nations  being 
expressed  in  a  way  in  that  allowed  to  the  soldier— 
the  German  receiving  G  ounces  of  meat,  whilst  the 
Englishman  receives  12. 

Gall-stones  are  very  rare,  according  to  Hirsch,  in 
Eastern  nations,  only  one  or  two  cases  of  calculi 
occurring  in  natives  of  India  having  been  recorded. 
There  the  staple  food  is  rice,  with  7*4  per  cent,  of 
nitrogenous  constituents,  or  millet,  with  11-3  per 
cent.    Both  these  amounts  are  much  lower  than  that 
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contained  in  meat,  but  a  regular  and  large  quantity 
of  the  food  is  consumed. 

The  above  facts  favour  the  view  that  gall-stones 
tend  to  occur  more  readily  in  people  who  eat  less  of 
nitrogenous  foods  than  in  those  who  live  on  a  highly 
nitrogenous  diet.  More  bile  salts  are  formed  from 
the  latter  dietary  than  from  the  former,  and  so  a 
person  living  on  a  nitrogenous  diet  would  have  more 
bile  salts  present  in  his  bile  to  dissolve  the  choles- 
terin  than  would  one  living  on  a  non-nitrogenous 
diet. 

(2.)  A  deficiency  of  bile  salts  in  the  bile  may  also 
arise  from  a  pathological  condition  of  the  liver  pre- 
venting their  formation  by  the  hepatic  cells,  although 
the  malierials  necessary  for  their  formation  are  pre- 
sent in  quantity  in  the  blood. 

Physiologists  think  that  the  bile  salts  are  normally 
formed  in  the  liver  cells  by  the  union  of  glycin  and 
taurin  with  cholalic  acid,  bodies  which  are  already 
present  in  the  blood  when  it  reaches  the  liver.  They 
also  believe  that  the  liver  excretes  from  the  blood  of 
the  portal  vein  a  certain  amount  of  the  fully-formed 
bile  salts  which  have  passed  into  the  portal  system 
from  the  intestine. 

A  derangement  of  the  liver,  the  exact  nature  of 
which  I  cannot  say,  might  easily  interfere  with  this 
normal  process  of  secretion  and  excretion  of  bile  salts, 
in  the  same  way  that  certain  hepatic  disorders  in- 
terfere with  the  formation  of  urea  in  cases  of  gout 
or  urinary  lithiasis.  It  is  also  probable  that  the  same 
derangement  of  the  liver  may  result  in  the  synchronous 
development  of  gout  or  lithiasis  and  cholelithiasis. 
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At  any  rate,  it  is  very  commou  to  find  litliates  present 
in  quantity  in  the  urine  in  cases  of  gall-stones,  and  in 
certain  forms  of  chronic  heart  disease  in  which  the 
urine  contains  copious  deposits  of  urates,  gall-stones 
are  very  often  met  with.  The  latter  of  these  two 
conditions  is  common  in  patients  below  thirty,  a  period 
of  life  in  which  the  appearance  of  cholelithiasis  un- 
associated  Avith  other  diseases  is  very  rare. 

Gall-stones  and  Gout   and  Lithiasis. — Many  ob- 
servers consider  that  there  is  a  connection  between 
cholelithiasis  and  gout  or  urinary  lithiasis,  and  that 
these  affections  may  be  excited  by  the  same  cause. 
The  connection  betAveen  gout  and  lithiasis  and  gall- 
stones may  be  explained  theoretically  in  three  ways  : 
[a.)  In  the  formation  of  uric  acid  in  the  liver  some  of 
the  glycin  Avhich  ought  to  go  towards  forming  giyco- 
cholate  of  soda  combines  with  two  molecules  of  urea 
and  forms  a  forerunner  of  uric  acid  (Latham's* 
theory),  thus  diminishing  the  amount  of  the  bile  salt 
formed.    This  reaction  does  take  place  in  a  test-tube. 
[h.)  The  pathological  state  of  the  liver  Avhich  leads  to 
the  imperfect  formation  of  urea  may  also  prevent  the 
formation  of  the  bile  salts,    (c.)  The  treatment  of 
gout  in  reducing  the  nitrogenous  diet  diminishes  the 
foods  from  Avhich  bile  salts  are  derived. 

In  England  it  is  thought  by  many  that  gall-stones 
occur  more  commonly  in  the  wealthy  than  in  the 
labouring  classes,  but  statistics  concerning  the  fre- 
quency of  the  disease  in  the  former  class  are  impos- 
sible to  obtain.  The  men  of  both  classes  live  on  a 
diet  containing  much  nitrogen,  but  the  wealthy  feed 
*  'Lancet,'  1884,  vol.  i,  p.  485;  1885,  vol.  i,  p.  1120. 
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their  palate  rather  than  their  muscles,  and  the  "  rich" 
methods  of  preparing  their  food,  together  with  the 
amount  of  alcohol  taken  with  it,  induce  the  morbid 
liepatic  state  which  results  in  the  formation  of  uric 
acid,  and  inability  on  the  part  of  the  cells  to  unite 
the  glycin  and  taurin  with  the  cholalic  acid  to  form 
the  bile  salts,  or  to  excrete  from  the  blood  of  the 
portal  vein  the  already-formed  bile  salts  which  have 
been  reabsorbed  from  the  intestinal  contents. 

Should  the  morbid  liver  cells  form  the  bile  acids 
instead  of  their  sodium  salts,  the  mischief  is  done, 
for  the  latter  are  the  solvents  of  cholesterin  in  the 
bile,  and  the  acids,  being  themselves  scarcely  soluble 
in  water,  do  not  dissolve  it  at  all. 

8immary.—l  believe,  then,  that  in  certain  con- 
ditions of  the  body  there  is  an  increase  in  the  amount 
of  cholesterin  produced  by  the  mucous  membrane  of 
the  biliary  passages,  and  that  in  others  there  is  a 
diminished  amount  of  bile  salts  formed  by  the  liver. 

When  the  first  of  the  above  conditions  is  present, 
the  bile  salts  may  be  formed  in  normal  quantity  and 
yet  be  unable,  even  Avith  the  help  of  the  fats,  soaps, 
and  fatty  acids  which  are  also  contained  in  the  bile, 
to  hold  the  extra  cholesterin  in  solution,  so  that  some 
of  the  latter  is  deposited  in  a  crystalline  form,  and  a 
nucleus  for  the  formation  of  a  gall-stone  is  provided. 
By  this  sequence  of  events  the  origin  of  chronic 
latent  cholelithiasis  of  old  age  is  induced.    I  am 
strongly  of  the  opinion  that  there  is  naturally  an 
increased  tendency  to  the  formation  of  cholesterin 
in  old  age,  which  is  much  more  marked  in  some 
people  thtn  in  others.    It  is  probably  due  to  degene- 


EEMARKS  ON  THE  ETIOLOGY  OF  CHOLELITHIASIS.  87 


rative  changes^  the  exact  nature  of  which  is,  how- 
ever, hard  to  explain.  When  the  bile  salts  are  formed 
in  diminished  quantity  owing  to  an  insufficient  con- 
sumption of  nitrogenous  food  the  disease  will  also, 
probabh^,  run  a  chronic  course,  but  if  derangements 
of  the  liver  be  the  cause  of  their  inadequate  or  in- 
complete formation,  the  sjnnptoms  of  cholelithiasis 
are  of  a  more  acute  nature,  for  the  same  pathological 
condition  of  the  body  which  leads  to  the  hepatic 
derangements  will  also  probably  induce  a  morbid 
condition  of  the  mucous  membrane  of  the  gall- 
bladder which  results  in  an  increased  production  of 
cholesterin.  With  an  increased  formation  of  choles- 
terin  taking  place  at  the  same  time  that  a  diminished 
quantity  of  bile  salts  is  being  produced,  abundant 
material  is  provided  for  the  rapid  growth  of  gall- 
stones. 

Biliary  stagnation,  with  the  consequent  infection  of 
the  bile,  probably,  at  times,  plays  an  important  part  in 
the  formation  of  gall-stones.    The  mode  of  action  of 
this  process  is  not  definitely  known,  but  it  is  probable 
that  the  infection  of  the  bile  sets  up  a  stone-forming 
catarrh  of  the  mucous  membrane  of  the  gall-bladder, 
which  results  in  an  increased  production  of  cholesterin. 
The  micro-organisms  may  also  cause  decomposition 
of  the  biliary  salts  and  render  the  bile  incapable  of 
dissolving  its  normal  amount  of  cholesterin.  The 
advocates  of  this  theory  also  look  upon  the  bile  salts, 
as  I  have  done,  as  the  all-important  constituents  of 
the  bile  for  the  solution  of  cholesterin,  and  do  not 
take  the  fats,  soaps,  and  fatty  acids  into  consideration. 
The  presence  of  bile  salts  also  prevents  the  combi- 
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nation  of  bilirubin  with  calcium,  tlie  product  of  which 
is  frequently  the  starting  point  for  the  growth  of 
calculi. 

I  am  fully  aware  that  my  views  on  the  determining 
causes  of  the  formation  of  gall-stones  are  eminently 
theoretical,  and  have  but  a  slender  basis  of  facts,  but 
the  advocates  of  other  ideas  are  no  better  off  in  this 
respect. 

The  actual  knowledge  of  the  pathological  pro- 
cesses which  result  in  the  development  of  choleli- 
thiasis is  still  very  rudimentary,  and  there  is  room 
for  much  more  clinical  and  pathological  investigation 
in  man  on  the  subject. 
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CHAPTER  VI. 

Varieties  of  Cholelithiasis— Transitory  and  Chronic,  Regular  or 
Uncomplicated,  and  Irregular  or  Complicated  Cholelithiasis- 
Regular  or  Uncomplicated  Cholelithiasis— The  Exciting  Cause  of 
its  Symptoms— Life-history  of  Biliary  Concretions— Latent 
Calculi  in  the  Gall-bladder— The  Migration  of  Concretions; 
their  Escape  from  the  Biliary  Passages  'per  vias  naturales — The 
Size  of  Calculi  which  can  Escape  from  the  Bile-ducts  per  vias 
naturales— 'n\e  Forces  concerned  in  the  Expulsion  of  a  Stone 
from  the  Biliary  Passages. 

Cholelithiasis  may  appear  as  a  temporary  or  tran- 
sient, and  as  a  chronic  disease.    Temporary  choleli- 
thiasis is  the  more  common  of  the  two  types  of  the 
disease,  and  is  manifested  clinically  by  what  are  called 
"  attacks of  cholelithiasis,  or  more  popularly,  of 
gall-stones,  which  are  set  up,  as  will  be  explained 
later  on,  by  the  attempts  made  by  a  gall-stone  to 
escape  from  the  biliary  passages  into  the  intestinal 
tract.   This  escape  of  a  calculus  is  very  often  effected 
after  a  period  of  time  which  varies  from  an  hour 
or  less,  up  to  a  day  or  two,  and  then  the  attack 
is  over,  and  the  patient  may  be  quite  free  from  the 
disease  in  the  future,  or,  as  frequently  happens,  may 
be  subject  to  a  recurrence  of  the  attacks.    The  re- 
lapses take  place  after  a  more  or  less  prolonged  in- 
terval of  good  health. 
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In  tlie  chronic  form  of  tlie  disease  the  gall-stone 
is  nnable  to  effect  its  escape  for  a  much  longer  time, 
or  else  no  sooner  has  one  calculus  passed  out  of  the 
biliary  passages  than  another  begins  its  journey 
through  them,  with  the  result  that  the  patient  is 
troubfed  with  symptoms  of  the  disease  for  months 

or  even  years. 

The  nature  and  severity  of  the  attacks  of  gall- 
stones vary  very  much.  Eoughly  speaking,  there  are 
two  main  classes  into  which  all  the  attacks  can  be 
divided.  They  are  termed  regular  or  uncomplicated 
cholelithiasis,  and  irregular  or  complicated  chole- 
lithiasis. 

Regular  or  Uncomplicated  Cholelithiasis— In  the 
first  of  these  groups  are  placed  all  those  cases  in 
which,  after  varying  lengths  of  time,  the  disease  tends 
towards  temporary  or  permanent  recovery  without 
the  onset  of  any  serious  complication,  or  without 
leaving  behind  any  injury  to  the  biliary  system  or  to 
the  body  generally.  In  nearly  all  these  cases  re- 
covery may  be  brought  about  by  nature's  unaided 
efforts,  the  disturbing  elements  passing  out  of  the 
body  ijer  vias  naturales.  Recovery,  as  a  rule,  takes 
place  in  all  these  regular  cases,  but  the  attacks 

frequently  recur. 

Irregular  or  Complicated  Cholelithiasis  is  a  much 
more  serious  condition,  for  in  it  the  original  disease 
causes  temporary  or  permanent  injury  to  the  body,  or 
sets  up  some  severe  complication  which  frequently 
results  in  the  death  of  the  patient. 
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Regular  or  Uncomplicated  Cholelithiasis. 

It  will  be  advisable  in  the  first  place  to  consider 
the  regular  and  uncomplicated  affection.  The  latter 
adjective  is  a  more  accurate  description  of  this 
simpler  form  of  cholelithiasis,  for  although  no  com- 
plications supervene,  and  the  course  of  the  disease 
follows  along  the  same  broad  lines,  the  symptoms 
which  it  causes  are  by  no  means  regular  in  their 
appearance,  but  often  vary  very  much  in  different 
cases,  and  even  in  different  attacks  in  the  same 
patient. 

The  exciting  cause  of  the  symptoms  which  are  re- 
cognised as  indicating  an  attack  of  cholelithiasis  or 
of  gall-stones  is  the  attempt,  on  the  part  of  a  concre- 
tion which  has  been  formed  somewhere  in  the  biliary 
system,  to  pass  along  the  larger  ducts  and  escape 
into  the  dnodenum.  When  a  gall-stone  leaves  the 
biliary  syste  m  in  this  manner  without  causing  any 
^oji^i'y^  it  is  said  to  pass  out  per  vias  naturales. 


The  Life-history  of  a  Gall-stone. 

A  short  account  of  the  life-history  of  biliary  con- 
cretions will  be  of  interest  here,  and  will  make 
future  references  to  the  various  phases  of  the  disease 
clearer.  The  life-history  of  a  gall-stone  may  be 
divided  into  four  stages.    These  are  

(1.)  The  period  of  its  origin  and  development. 

(2.)  A  longer  or  shorter  period  during  which  the 
stone  lies  quietly,  or  is  latent,  in  the  seat  of  its  de- 
velopment. 
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(3.)  The  active  period,  during  whicli  the  stone 
attempts  to  pass  out  of  the  biliary  system  and,  as  a 

rule,  into  the  bowel. 

(4.)  The  period  of  its  existence  outside  the  biliary 
system,  and  of  its  final  expulsion  from  the  body. 

It  is  in  the  third  stage  of  its  life  that  a  gall-stone 
excites  those  symptoms  which  indicate  that  the 
patient  is  undergoing  an  attack  of  cholelithiasis,  and 
it  is  generally  only  during  the  last  two  periods 
that  any  symptoms  at  all  indicative  of  the  disease 
develop. 

Some  writers  have  described  symptoms  which  in 
their  opinion  occur  during,  and  are  due  to,  the  act  of 
formation  of  gall-stones.  The  symptoms  so  described 
are,  however,  typical  of  chronic  gastritis,  and  pro- 
bably are  excited  by  this  affection,  which  certainly  at 
times  does  accompany  the  development  of  gall-stones. 

If  patients  have  suffered  from  previous  attacks  of 
biliary  colic,  it  is  quite  possible  for  them  to  recognise 
premonitory  signs  of  another  attack  coming  on,  and 
symptoms  of  a  cholecystitis  which  may  result  in  the 
formation  of  biliary  calculi,  are  met  with  at  times, 
but  in  the  majority  of  cases  the  origin  and  develop- 
ment of  gall-stones  takes  place  without  exciting  any 
recognisable  symptoms.  Developing  biliary  calculi 
are  then  almost  invariably,  so  far  as  is  known  at 
present,  of  no  clinical  importance. 

Latent  Calculi  in  the  Gall-hladder.— When  a  con- 
cretion has  grown  to  a  certain  size  its  presence  in  the 
gall-bladder,  whilst  it  still  remains  in  a  latent  condi- 
tion, may  be  revealed  in  one  or  two  ways.  If  the 
calculus  be  very  large,  a  distinct,  hard  tumour  in  the 
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region  of  tlie  gall-bladder  may  be  palpated  during 
life,  or  it  may  excite  sensations  of  uneasiness  whicli 
cause  a  good  deal  of  distress  to  the  patients. 

Coe*  relates  one  or  two  interesting  cases  of  this 
nature.    In  one  which  occurred  in  the  experience  of 
Lentilius  a  tumour  was  felt  in  the  right  hypochon- 
drium.    Many  things  had  been  tried  as  cures,  but  to 
no  purpose.    At  length  a  hepatic  purging  infusion 
was  given,  after  which  three  hundred  concretions 
were  voided,  the  tumour  subsided,  and  the  patient 
got  well.    Cases  have  been  recorded  in  which  in  thin 
patients  the  stones  were  felt  like  nuts  in  a  bag,  and 
Bounds  caused  by  the  movements  of  the  stones  against 
each  other  can  be  heard  at  times  with  a  stethoscope 
placed  over  the  gall-bladder.     One  old  physician, 
Fabricius  Hildanus,  tells  of  a  case  in  which  a  man 
had  for  many  years  noticed  a  great  weight  falling 
from  side  to  side  under  the  liver  as  he  turned  himself 
in  bed.    In  his  gall-bladder  were  found  post-mortem 
two  large  stones,  one  of  them  being  one  and  a  half 
inches  in  diameter  and  three  inches  in  length. 

Large  calculi  in  the  gall-bladder  have  also,  now  and 
then,  been  found  po.H-mortem  in  cases  in  which  during 
life  the  patients  had  complained  of  vague,  severe  pains 
which  they  could  not  definitely  localise,  and  for  which 
no  cause  could  be  determined. 

Tlie  Migration  of  Concretions. — The  migratory  stao-e 
of  a  gall-stone's  life-history  is  most  important.  The 
natural  tendency  of  a  concretion  lying  in  the  biliary 
passages  is,  up  to  a  certain  stage  of  its  growth,  to 
move  on  towards  the  outlet  for  the  bile  into  the 

*  Op.  cit. 
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duodenum,  provided  o£  course  tliat  the  bile  itself  be 
moving  in  its  normal  direction.     Any  concretion 
wliicli  lias  a  smaller  diameter  than  that  of  the  orifice 
of  the  ostium  duodenale  of  the  common  duct  will 
pass  ont  readily  in  this  way,  or,  as  it  is  called,  per 
vias  naturales.   The  escape  of  such  a  small  concretion 
may  cause  no  symptoms  at  all,  or  it  may  set_  np 
a  reflex  spasm  of  the  mnscular  fibres  in  the  ostium 
duodenale,  and  cause  pain.     There  must,  however, 
be  a  limit  to  the  size  of  the  calculus  which  can  pass 
ill  the  above  manner  through  the  narrow  outlet  of  the 
common  bile-duct,  and  any  stone  which  requires  force 
greater  than  that  concerned  in  the  normal  expulsion 
of  bile  to  enable  it  to  pass  into  the  duodenum  will  set 
up  an  abnormal  condition  of  affairs,  and  excite  the 
appearance  of  definite  symptoms.  The  normal  diameter 
of  the  ostium  duodenale  of  the  common  bile-duct  is  less 
than  one  sixth  of  an  inch,  but  the  muscular  sphincter 
which  surrounds  the  orifice  is  capable  of  a  certain 
amount  of  dilation. 

Th6  Size  of  Biliary  Concretions  u'hich  can  escape 
from  the  Bile-ducts  "per  vicLs  naturales''  is  variously 
stated  by  different  observers.    It  is  evident  that  only 
the  very  smallest  hard  calculi  can  escape  through 
such  a  narrow  outlet  from  the  common  bile-duct 
without  causing  symptoms,  probably  none  larger  than 
a  very  small  pea;  but  it  is  possible  for  larger  soft 
concretions,  which  can  be  moulded  into  a  mass  of 
small  diameter,  to  pass  out  unsuspected.    Firm  cal- 
culi of  larger  size  can  in  time  be  forced  through  the 
ostium  duodenale  without  injuring  it,  but  much  pain 
is  generally  excited  during  the  process. 
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The  smallest  coiicretioiis,  known  as  biliary  sand, 
may  cause  a  good  deal  of  pain  during  their  escape 
into  the  duodenum,  by  irritating  the  mucous  mem- 
brane and  setting  up  a  reflex  spasm  of  the  biliary 
muscle. 

The  size  of  the  larger  calculi  which  may  be  forced 
through  the  ostium  duodenale  of  the  common  bile- 
duct  by  the  passive  stretching  of  the  tissues  surround- 
ing it,  is  very  difficult  to  determine.    Some  observers 
state  that  calculi  the  size  of  a  hazel-nut  can  escape 
in  this  way,  whilst  others  do  not  believe  that  any 
larger  than  peas  can  do  so.    There  is  an  important 
source  of  error  to  be  avoided  in  estimating  the  width 
of  the  ostium  duodenale  when  examined  iiost-mortem 
in  man,  for  it  has  been  shown  by  Roth*  that  calculi 
very  frequently  cause  erosion  of  the  tissues  sur- 
rounding this  orifice,  and  give  it  the  appearance  of 
having,  been  simply  dilated,  instead  of  having  been 
enlarged  by  destruction  of  tissue.     This  will  be 
referred  to  again  later  on.    Altogether,  judging  from 
the  narrowness  of  the  normal  bile-dacts  and  of  the 
ostium  duodenale  in  man,  it  is  very  improbable  that 
calculi  larger  than  peas  can  escape  without  injuring 
or  eroding  the  latter,  at  any  rate  in  the  first  attack 
of  cohc.    In  subjects  who  have  suffered  from  several 
attacks  of  gall-stones,  it  is  quite  probable  that  the 
biliary  passages  will  become  dilated  and  allow  of  the 
escape  of  larger  stones  than  could  pass  in  a  first 
attack.     The  ducts  themselves  are  more  dilatable 
than  the  ostium  duodenale,  and  calculi  up  to  the  size 
of  hazel-nuts  are  able  to  pass  along  with  some  trouble 

*  Ref.  Nauuyn,  op.  cit.,  p.  79. 
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even  during  first  attacks.  The  recurrence  of  tlie 
passage  of  large  calculi  througli  tlie  ducts  will  cause 
their  permanent  dilation.  The  ostium  duodenale  is  the 
narrowest  portion  of  the  extra-hepatic  biliary  system, 
and  then  follows  the  cystic  duct ;  the  hepatic  and 
common  ducts  are  of  about  the  same  diameter  as  each 
other. 

The  Forces  Concerned  in  the  Expulsion  of  a  Stone  from 

the  Bile-ducts. 

A  concretion  which  is  endeavouring  to  escape  from 
the  biliary  passages  excites  the  development  of  two 
conflicting  forces,  one  helping  and  the  other  hinder- 
ing its  expulsion.    The  force  opposing  the  escape  of 
the  stone  depends  upon  the  size,  shape,  and  consis- 
tency of  the  concretion,  upon  the  width  and  capacity 
for  dilation  of  the  passages  along  which  it  moves, 
and  also  upon  the  strength  of  the  forces  which  en- 
deavour to  promote  the  escape  of  the  stone.  A 
smaller  amount  of  expulsive  force  is  necessary  to  en- 
able a  soft,  easily  moulded  concretion  to  pass  out  from 
the  biliary  passages,  compared  with  that  required  for 
the  escape  of  larger,  hard  calculi.    The  forces  which 
tend  to  push  on  a  gall-stone  are  those  concerned  in 
the  normal  expulsion  of  bile.    They  are— 

(1 .)  The  Pressure  under  which  Bile  is  Secreted, — This 
force  is  but  slight,  being  on  an  average  not  more 
than  equal  to  that  exerted  by  a  column  of  mercury 

24  mm.  high. 

(2.)  The  Contraction  of  the  Muscle  Fibres  in  the 
Walls  of  the  Gall-bladder  and  Bile-ducts  plays  an 
important  part  in  the  onward  movement  of  a  gall- 
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stone.  By  this  means  the  pressure  of  the  bile  in  the 
ducts  is  temporarily  raised,  and  remains  high  as  long 
as  the  contraction  persists.  The  presence  of  a  stone 
irritating  the  mucous  membrane  sets  up  these  con- 
tractions at  the  point  of  irritation,  and  probably  also 
very  markedly  on  the  liver  side  of  the  impacted  stone. 
At  any  rate,  Naunyn"^  found  that  when  he  stimulated 
electrically  the  mucous  membrane  of  the  common 
duct  in  live  animals  the  muscle  fibres  in  the  Avail  con- 
tracted most  vigorously  one  centimetre  above,  i.  e.  on 
the  liver  side  of  the  irritation.  Labordef  found  when 
he  introduced  a  foreign  body  into  the  common  bile- 
duct  of  a  dog  that  it  was  seized  and  held  fast  by  the 
duct  wall. 

In  old  people  the  muscle  fibres  in  the  wall  of  the 
biliary  passages  atrophy  and  greatly  diminish  the 
expulsive  power  of  the  biliary  system". 

(3.)  The  Movements  of  the  Diaphragm  and  of  the 
Ahdominal  Muscles  by  exerting  pressure  on  the  liver, 
also  raise  temporarily  the  pressure  in  the  ducts! 
Severe  and  sudden  movements  of  the  muscles  of  the 
anterior  abdominal  wall  have,  at  times,  been  known 
to  cause  rupture  of  the  wall  of  a  duct  or  of  a  gall- 
bladder which  has  become  distended  behind  an  im- 
pacted stone. 

The  above  expulsive  forces,  besides  tendino-  to 
move  a  gall-stone  on  through  the  bile-ducts ''fre- 
quently cause  a  pathological  dilation  of  the  ducts 
behind  the  obstruction,  even  up  to  the  intra-hepatic 
branches.  Such  dilation  may  eventually  involve 
the  duct  immediately  at  the  seat  of  impaction,  and 
*  P-  t  Ibid.,  p.  57. 
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thus  allow  of  the  escape  of  some  bile  alongside  the 
stone,  and  so  cause  temporary  relief  of  the  symptoms 

of  obstruction. 

A  return  of  the  original  symptoms  will,  how- 
ever, take  place  when  the  obstructing  stone  is  moved 
through  the  newly-dilated  portion  of  the  duct  and 
engages  in  the  narrower  passage  beyond.  The  ducts 
on  the  duodenal  side  of  a  completely  impacted  stone 
frequently  contract  greatly,  and  in  cases  of  long  du- 
ration their  lumen  becomes  almost  obliterated,  a 
condition  which  adds  greatly,  of  course,  to  the  diffi- 
culty of  further  movement  of  the  obstructing  stone. 

The  Forces  which  Opioose  the  Escape  of  a  Gall-stone 
through  the  bile- ducts  are  due  to  the  resistance  which 
the  wall  of  the  duct  offers  to  being  stretched  beyond 
its  normal  capacity,  and  to  the  reflex  spasm  of  the 
muscle  fibres  in  the  wall  of  the  duct  excited  by  the 
irritation  of  the  mucous  membrane  by  the  calculus. 
The  reflex  spasm  narrows  the  lumen  of  the  duct 
around  the  calculus,  and  the  wall  of  the  duct  grips 
and  holds  the  irritating  body  tightly.    This  form  of 
resistance  to  the  passage  of  a  biliary  calculus  through 
a  duct  is  more  of  an  active  nature  than  that  afforded 
by  the  stretching  and  dilation  of  the  duct  wall  which 
result  from  a  stone  of  larger  diameter  than  the  lumen 
of  the  duct  being  forced  along  it  under  pressure. 

It  is  difficult  to  say  whether  the  smoothness  or  the 
irregularity  of  the  surface  of  biliary  calculi  diminishes, 
or  adds  to,  the  difficulties  of  their  passage.  "Rough 
concretions  are  frequently  passed  without  any  diffi- 
culty, and  smooth  stones  often  cause  much  trouble  ; 
or  the  reverse  of  this  may  happen.    It  is  impossible  to 
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make  definite  statements  concerning  tlie  capacity  for 
dilation  of  tlie  normal  biliary  passages  from  post- 
mortem observation,  for  tlie  condition  of  the  tissues 
is  then  not  comparable  with  that  dnring  life.  The 
conflict  between  the  forces  which  aid  in,  or  resist  the 
passage^  of,  a  gall-stone  along  the  biliary  passages, 
results  m  the  development  of  several  symptoms  and 
physical  signs  Avhich  will  be  referred  to  in  the  next 
chapter. 
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CHAPTER  VII. 

The  Symptoms  of  Regular  or  Uncomplicated  Cholelithiasis— Pain  or 
Biliary  Colic :  its  Character,  Situation,  Duration,  and  Causes— 
The  Severity  of  the  Pain  is  no  Indication  of  the  Severity  of  the 
Case— The  Causes  which  Excite  an  Attack  of  Biliary  Colic— The 
Impaction  of  Gall-stones  in  the  Biliary  Passages-Tlie  Escape  of 
Gall-stones  into  the  Intestines-Gall-stones  Found  in  the  Faeces- 
Jaundice  :  its  Causes  and  Duration— Absence  of  Bile  from, 
the  Stools,  and  its  Effect  on  the  Action  of  the  Bowels-Bile 
Picrments  in  the  Urine-Itching-Gastric  Symptoms  :  Vomiting, 
Hffimatemesis,  Derangements  of  Digestion-Enlargement  of 
the  Liver  :  its  Physical  Signs  and  Pathology— Enlargement,  by 
Distension,  of  the  Gall-bladder:  its  Causes,  Physical  Signs,  the 
Nature  of  its  Contents,  and  Diagnosis-The  Temperature  nx 
Keo-ular  Cholelithiasis-Tlie  Cardio- vascular.  Pulmonary,  and 
Nervous  Symptoms  in  Cholelithiasis-The  Urine  in  Cholelithiasis 
 The  Diagnosis  of  the  Disease. 

The  passage  of  a  gall-stone  along  tlie  biliary  ducts 
excites  several  symptoms  wliicli,  wlien  tliey  all  occur 
in  conjunction  in  the  same  patient,  are  patliognomonic 
of  an  attack  of  regular  cholelithiasis.    The  presence 
of  two  or  three  of  the  most  important  of  these  sym- 
ptoms is  often  quite  sufficient  to  make  an  accurate 
diagnosis  of  the  case  easy,  but  in  many  instances  they 
are'^improperly  developed  or  they  occur  singly,  and 
then,  although  the  true  nature  of  their  cause  may  be 
suspected,  it  is  often  quite  impossible  to  make  a  defi- 
nite diagnosis  of  the  case. 
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The  Symptoms  of  Regular  or  Uncomplicated 
Cholelithiasis. 

The  following  are  the  symptoms  which  are  met 
with  in  typical  uncomplicated  attacks  of  gall-stones: — 

Pain  or  biliary  colic  ;  increased  temperature  deve- 
lopiug  at  times  into  a  rigor;  jaundice,  absence  of  bile 
from  the  stools  (clay-coloured  stools)  ;  constipation,  or 
sometimes  diarrhoea  ;  increase  of  bile  pigments  in  the 
urine;  enlargement  and  sensitiveness  of  the  liver, 
distension  of  the  gall-bladder;  vomiting  and  derange- 
ments of  digestion  ;  itching  of  the  skin  ;  retardation 
of  the  pulse- rate;  hiccough  in  protracted  cases  ;  ner- 
vous symptoms  such  as  collapse,  muscular  convulsions, 
and  emotional  disturbances;  and  pulmonary  symptoms. 

In  the  most  typical  cases  all  the  above  symptoms 
may  be  present  during  the  illness,  but  more  often 
some  are  absent,  or  but  very  incompletely  developed. 

A  good  deal  of  attention  must  be  paid  to  most  of 
these  symptoms,  so  it  will  be  well  to  consider  each 
separately. 

Pain,  or  Biliary  Colic. 

Pain,  or  biliary  colic,  is  in  many  ways  the  most 
important  of  the  above  symptoms.  It  varies  verv 
much  in  character  and  severity  in  different  cases,  in 
some  being  so  slight  that  it  might  not  attract  attention 
were  it  not  for  the  appearance  of  other  symptoms  of 
gall-stones,  whilst  in  others  it  is  severe  enough  to 
cause  general  convulsions,  loss  of  consciousness, 
serious  collapse,  with  cold  clammy  sweats  and  feeble 
pulse,  or  even,  in  rare  instances,  sudden  death.    As  a 
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rule,  liowever,  the  pain  is  not  bad  enongli  to  cause 
these  serious  results,  but  in  the  majority  of  cases  the 
patients  describe  it  as  being  so  unbearable  or  agonis- 
ing in  character  as  to  cause  them  involuntarily  to 
"  double  up."  It  generally  comes  on  suddenly,  strik- 
ing a  patient  of  the  labouring  classes  whilst  he  is  at 
his  work.  Some  observers  state  that  the  first  attacks 
of  pain  come  on  at  night  whilst  the  patient  is  lying  in 
bed.  In  one  of  my  cases  it  caused  most  trouble  about 
five  or  six  o'clock  in  the  morning.  In  patients  who 
are  subject  to  frequent  attacks,  the  colic  comes  on 
from  one  to  three  hours  after  a  meal. 

Character  of  the  Pam.— Different  patients  have 
described  the  pain  as  being  of  a  dull,  aching,  tearing, 
pulling,  boring,  shooting,  stabbing,  burning,  colicky 
character,  and  women  have  likened  it  to  labour  pains, 
but  of  a  worse  and  more  unbearable  nature  at  times 
than  the  latter.    Some  will  be  unable  to  describe  the 
character  of  the  pain,  but  illustrate  the  sensation  con- 
veyed by  it  to  their  minds,  by  clenching  their  fists 
tightly  and  working  the  fingers  in  strong  flexion,  and 
other  patients  will  describe  it  as  being  ''like  some  one 
pulling  their  insides  out  of  them."    Budd  laid  great 
stress  on  the  importance  of  a  feeling  of  constriction 
round  the  lower  part  of  the  chest  as  a  diagnostic  sign 
of  a  stoppage  of  the  common  bile-duct  generally 
caused  by  a  gall-stone. 

While  the  attack  of  colic  lasts,  the.  patient  cannot 
bear  the  slightest  pressure  over  the  region  of  the  gall- 
bladder, and  generally  lies  on  his  left  side  with  his 
knees  drawn  up  to  relax  the  abdominal  muscles. 
They  not  uncommonly  find  the  most  relief  by  rolling 
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themselves  into  a  ball  witli  both  legs  well  flexed 
against  the  abdomen. 

Situation  of  the  Pain. — As  a  rule  the  pain  is  most 
severe  over  the  region  of  the  gall-bladder,  and  be- 
tween this  and  the  epigastrium,  but  it  may  be  felt  in 
almost  any  part  of  the  abdomen,  and  it  is  frequently 
referred  to  the  chest  and  to  the  back,  between  and 
just  below  the  shoulder-blades,  or  even  in  the  lumbar 
region.  In  one  of  my  cases  the  seat  of  maximum 
intensity  of  the  pain  was  in  the  left  hypochondrium 
and  left  shoulder,  the  right  side  being  free  from  it. 
Similar  cases  have  also  been  seen  by  other  observers. 
Sometimes  the  pain  is  in  the  right  breast,  or  may 
simulate  intercostal  neuralgia.  Patients  often  tell 
you  that  the  pain  which  commences  in  the  epigastrium, 
right  or  left  hypochondrium,  seems  to  them  to  strike 
right  through  the  middle  of  the  back  to  just  below 
the  shoulders,  others  feel  it  more  in  the  right 
shoulder ;  but  Naunyn  thinks  that  the  pain  is  more 
often  referred  to  this  latter  situation  in  hepatic 
abscess  than  in  biliary  colic.  In  one  of  Lauder  Bruu- 
ton's*  cases  the  patient  complained  of  pain  in  the 
right  iliac  region,  which  came  on  in  paroxysms  and 
passed  towards  the  umbilicus.  It  was  supposed  to 
be  renal  in  origin.  There  was  never  any  jaundice. 
The  woman  died  eventually,  and  the  gall-bladder 
was  found  to  be  full  of  calculi.  Sometimes  the  pains 
radiate  into  the  neck  or  head,  into  the  right  arm, 
even  causing  tingling  sensations  in  the  finger-tips, 
and  into  the  right  leg.  Budd  had  a  case  in  which  the 
passage  of  calculi  was  always  accompanied  by  pain 

*  '  Brit.  Med.  Journ.,'  Feb.  1st,  1896. 
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in  tlie  loins  and  tlie  secretion  of  a  large  amonut  of 
urine. 

The  Duration  of  tlie  pain  varies  very  mucli.  As  a 
rule  it  lasts  from  one  to  three  hours,  and  then  ceases 
suddenly  or  passes  off  gradually.  At  times,  however, 
the  pain  persists  in  all  its  severity  for  several  hours, 
or  in  rare  cases  for  a  couple  of  days.  One  case  is 
recorded  by  Naunyn*  in  which  with  slight  inter- 
missions the  pain  persisted  for  five  days. 

Occasionally  the  cessation  of  the  pain  has  been 
so  abrupt  that  the  patients  either  imagined  they 
felt,  or  actually  did  feel,  something  "give  way" 
inside  them  over  the  region  of  the  duodenum.  This 
sensation  was  due  probably  to  the  sudden  escape  of 
the  calculus  into  the  intestine. 

Complete  cessation  of  the  pain  is  generally  caused  by 
the  calculus  escaping  into  the  duodenum,  but  it  may 
also  follow  upon  the  falling  back,  into  the  fundus,  of 
a  stone  which  has  attempted  to  pass  from  the  gall- 
bladder through  the  cystic  duct.  In  one  case  which 
I  saw  the  cessation  of  the  pain  was  due  to  a  small 
calculus,  which  was  trying  to  pass  through  the 
duodenal  orifice  of  the  common  duct,  falling  back 
into  the  wider  lumen  of  the  duct,  in  which  there  was 
room  for  it  to  lie  without  causing  much  obstruction. 

The  passage  of  a  single  calculus,  or  of  several, 
may  take  place  during  the  attack  of  colic.  In  the 
cases  of  shorter  duration,  and  in  the  majority  of  all 
the  cases,  the  passage  of  a  single  stone  causes  the 
colic,  but  in  those  which  last  longer,  several  calculi 
may  pass  out  one  after  another.    Thus,  in  the  case  of 

*  Op.  cit. 
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Naunyii's,  wliich  lasted  five  clays,  214  calculi,  varying 
from  the  size  of  small  peas  to  that  of  cheiTy-stones, 
were  passed  by  the  bowel.  Cases  in  which  several 
stones  are  passed  in  the  same  stool  are  of  frequent 
occurrence. 

Causes  of  Biliary  Colic. — The  pain  is  chiefly  caused, 
in  all  probability,  by  the  spasm  of  the  muscle  fibres 
in  the  wall  of  the  biliary  passages,  and  this  is 
added  to  by  the  forcible  stretching  of  the  duct  wall 
by  the  passage  of  a  large  calculus.  It  has  at  times 
been  stated  that  the  pain  of  biliary  colic  may  be 
caused  by  spasm  of  the  rectus  abdominis  muscle; 
but  this  muscle  is  frequently  in  a  non-spasmodic 
condition  even  during  severe  attacks  of  colic. 

So  me  authorities  consider  that  biliary  colic  may  be 
excited  by  simple  spasmodic  contraction  of  the  gall- 
bladder and  bile- ducts  set  up  by  emotional  causes, 
and  quite   irrespective  of  the  presence  of  biliary 
■calculi.    Lepine^  is  of  this  opinion,  and  thinks  that 
hepatic  colic  may  occur  in  hysterical  vfomen  as  the 
result  of  emotional  disturbances.    He  also  considers 
that  the  ingestion  of  certain  articles  of  food  is  fol- 
lowed sometimes  by  "  functional  "  hepatic  colic.  He 
made  a  post-mortem  on  a  case  which  he  considers 
supports  his   contention;  but,  although  no  calculi 
were  found  in  the  biliary  ducts,  there  were  a  few 
grains  of  biliary  concretion  present,  and  the  duct 
walls  were  in  a  contracted  condition.    Such  a  case 
can  hardly  be  looked  upon  as  one  of  hepatic  colic  set 
up  by  the  emotions,  for  the  biliary  sand  was  sufficient 
to  cause  the  colic. 

*  •  Med.  News,'  1894,  vol.  ii,  p.  549. 
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Kiedcl*  believes  that  many  cases  of  biliary  colic 
occur  in  wliicli  no  stone  is  present  in  tlie  large  ducts. 
The  pain  is  then  excited  by  the  obstruction  to  the 
escape  of  bile  by  an  inflammatory  swelling  of  the 
mucous  membrane  of  the  ducts,  which  frequently 
starts  from  the  gall-bladder.    In  operating  on  cases 
of  biliary  colic,  he  has  found  the  gall-bladder  full  of 
granulation  tissue,  with  the  cystic  duct  obliterated, 
and  no  calculi  in  the  common  or  hepatic  duct,  whilst 
in  others  on  which  he  operated  immediately  after  an 
attack  of  colic,  the  gall-bladder  contained  one  large 
stone  lying  loosely  in  its  cavity,  the  removal  of  which 
was  followed  next  day  by  the  escape  of  bile  through 
the  fistulous  opening,  a  proof  that  the  cystic  duct 
was  obstructed  by  swelling  of  its  wall  only,  and  not 
by  an  impacted  stone.    From  these  and  other  similar 
cases  Riedel  comes  to  the  conclusion  that  biliary  colic 
is  frequently  (in  eleven  out  of  seventeen  cases)  not 
due  to  a  stone  impacted  in  the  large  ducts,  but  pro- 
bably to  inflammatory  swelling  of  the  mucous  mem- 
brane of  the  wall  of  the  duct  which  leads  to  oblitera- 
tion of  its  lumen.     This  inflammation  frequently 
extends  from  the  gall-bladder,  where  it  is  excited  by 
the  presence  of  calculi  or  by  other  causes. 

The  Severity  of  the  Pain  is  no  Indication  of  the 
Severity  of  the  Case,  nor  of  the  size  of  the  calculus 
which  is  endeavouring  to  escape  into  the  bowel. 
Small,  pea-sized,  smooth  stones  frequently  cause  much 
more  trouble  than  do  larger  or  more  irregular  ones, 
and  the  expulsion  of  soft  pasty  concretions  and  of 
the  very  fine  biliary  gravel  sometimes  causes  severe 

*  Ref.  Gumpreclit,  '  Deutscb.  med.  Wocli.,'  1895,  No.  15. 
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colic.  The  presence  of  small,  regular,  pea-sized  cal- 
culi in  the  bile  passages  excites  I'eflex  spasm  of  the 
muscle  fibres  in  the  walls  of  the  ducts,  which  is 
often  of  a  more  severe  character  than  that  caused  by 
larger  stones,  for  in  the  latter  case  the  great  size  of 
the  irritating  body  causes  stretching  of  the  muscle 
fibres,  and  almost  entirely  paralyses  their  ability  to 
contract  spasmodically. 

The  greater  spasm  of  the  biliary  muscle  induced 
by  the  smaller  stone  is  to  my  mind  comparable  with 
the  greater  distress  and  trouble  caused  by  a  few  hard 
scybalous  masses  in  the  rectum,  compared  with  the 
discomfort  felt  when  the  rectum  is  loaded  Avith  hard 
ftecal  accumulations. 

Large  biliary  calculi  of  the  size  of  hazel-nuts,  wal- 
nuts, pigeons'  eggs,  &c.,  are  at  times  passed  in  the 
stools  without  the  patient  having  suffered  from  biliary 
colic,  or  even  from  any  symptoms  severe  enough  to 
attract  attention.  Such  concretions  have  escaped 
from  the  biliary  passages  by  a  slow  process  of  ad- 
hesion of  these  structures  to,  and  consequent  ulcera- 
tion through,  the  wall  of  a  neighbouring  portion  of 
the  alimentary  tract.  This  process  will  be  referred 
to  later,  under  the  complications  of  the  disease. 
The  painless  escape  from  the  body  of  very  large  gall- 
stones has  for  a  long  time  attracted  the  attention  of 
observers,  and  the  comparison  of  such  an  event  with 
the  agonising  colic  frequently  caused  by  a  small  stone 
has  given  rise  to  the  paradox — the  larger  the  stone 
the  less  the  pain. 


108 


ON   GALL-STONES  OR  CHOLELITHIASIS. 


The  Causes  which  Excite  an  Attack  of  Biliary  Colic. 

The  onset  of  an  attack  of  biliary  colic  is  attributed 
to  various  causes,  but  especially  to  the  reflex  con- 
traction which  takes  place  in  the  muscle  in  the  wall 
of  the  bile-ducts,  as  a  result  of  the  acid  chyme  entering 
the  duodenum  from  the  stomach.  This  contraction 
aids  in  the  normal  expulsion  of  the  bile  for  digestive 
purposes,  and  generally  takes  place  about  two  to 
three  hours  after  a  meal. 

Calculi  in  the  gall-bladder  are  very  liable  at  this 
time  to  be  dislodged  from  their  resting  position  by  the 
contraction  of  the  walls  of  the  viscus,  and  forced  into 
the  neck  of  the  bladder  or  cystic  duct,  when  they  set 
up  the  obstruction  and  spasm  of  the  muscle  fibres 
which  call  forth  the  colicky  pains. 

Sudden  or  unusually  forcible  general  muscular 
exertion — especially  of  the  abdominal  muscles — is  not 
an  uncommon  means  of  dislodging  a  hitherto  latent 
calculus.  I  have  noticed  that  the  patients  frequently 
are  attacked  suddenly  whilst  stooping  or  bending  down 
at  their  work,  a  position  in  which  there  is  an  increase 
of  the  intra-abdominal  pressure,  which  acts  especially 
on  a  large  organ  like  the  liver.  The  pressure  on  the 
liver  tends  to  express  the  fluid  contents  of  the  biliary 
passages,  and  also  to  move  a  solid  body  in  them. 
The  older  writers  were  very  strongly  convinced  that 
violent  passions  frequently  were  the  exciting  cause 
of  an  attack  of  colic,  the  general  muscular  exertion 
induced  by  the  gesticulations  incident  to  their  free 
display  presumably  causing  an  increase  of  pressure 
in  the  biliary  passages,  and  dislodging  any  calculus 
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ill  tliem.  It  is  also  possible  that  the  general  emotional 
condition  of  the  violent  passion  may  cause  an  in- 
creased contraction  of  the  muscle  fibres  in  the  wall 
of  the  gall-bladder  or  bile-ducts,  and  so  dislodge  a 
stone  which  resisted  normal  attempts  to  move  it. 

Direct  violence  applied  over  the  region  of  the  gall- 
bladder has  been  stated  to  have  set  up  an  attack  of 
coliC;,  and  patients  themselves  frequently  attribute 
the  onset  of  their  first  attack  to  a  strain  or  over- 
exertion. 

In  female  patients  subject  to  biliary  colic,  men- 
struation, pregnancy,  and  parturition  are  probably 
exciting  causes  of  attacks.      Cyr*  has  met  with 
several  cases  of  this  nature,  biliary  colic  coming  on 
in  thirty-six  instances  very  soon  after  parturition  at 
full  time,  and  in  four  others  after  abortion.  IsTaunynf 
mentions  the  case  of  a  girl  aged  eighteen,  who  suffered 
from  attacks  of  biliary  colic  which  were  coincident 
with  the  onset  of  menstruation.    It  is  quite  con- 
ceivable that  the  increased  intra-abdominal  pressure 
which  accompanies  the  pregnant  and  parturient  condi- 
tions, and  the  growth  of  abnormal  abdominal  tumours, 
may  dislodge  a  gall-stone,  and  set  it  off  on  its  attempted 
passage  of  the  ducts.    Errors  of  eatinsf-  and  drinkino- 
have  from  the  first  recognition  of  the  disease  been 
looked  upon  as  causes,  not  only  predisposing  to  the 
formation  of  the  calculi  but  also  exciting  their  move- 
ments, and  the  consequent  biliary  colic. 

De  Gruythert  made  a  ^ost-mortem  on  a  fatal  case 

*  '  Traite  de  1' Affection  Calculeuse  du  Foie,'  1884. 

t  Op.  cit.,  p.  55. 
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of  acute  peritonitis,  wliicli  had  been  ushered  in  by- 
severe  vomiting,  set  up  by  a  heavy  supper  of  pork. 
He  found  the  gall-bhadder  ruptured,  and  it  contained 
two  probably  hitent  calculi. 

When  the  pain  persists  in  a  dull,  aching  manner  for 
some  time,  it  may  be  increased  in  its  severity  when 
the  patient  gets  warm  in  bed. 

Impaction  of  Gall-stones  in  the  Biliary  Passages. 

We  have  considered  on  a  previous  page  how  a 
calculus  above  a  certain  size,  in  endeavouring  to 
escape  from  the  bile-ducts  or  gall-bladder,  meets  with 
resistance  from  the  walls  of  the  duct  and  the  ostium 
duodenale  of  the  common  bile-duct,  through  which  it 
must  pass  before  it  can  reach  the  intestinal  tract. 
This  resistance  may  be  passive,  as  when  a  large  stone 
is  forced  along  the  duct,  and  simply  stretches  the 
wall  of  the  latter  as  it  passes  ;  or  a  more  active  oppo- 
sition may  be  excited  through  the  irritation  of  the 
mucous  membrane  by  the  stone,  which  causes  contrac- 
tion or  spasm  of  the  muscle  fibres  in  the  wall  of  the 
duct.  The  muscular  spasm  results  in  a  narrowing 
of  the  lumen  of  the  duct,  the  wall  of  which  then 
seizes  the  stone  and  impedes  its  progress. 

The  migrating  calculus  may  eventually  overcome 
the  forces  which  resist  its  escape,  and  pass  out  into 
the  duodenum,  or  else,  as  frequently  happens,  it  may- 
be unable  to  force  the  passage  of  the  ducts,  and  it 
then  becomes  fixed  or  impacted  in  some  portion  of 
the  biliary  system. 

The  impaction  of  a  gall-stone  in  the  bile-ducts 
may  last  a  longer  or  a  shorter  time.    If  it  persists, 
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tlie  patient's  condition  becomes  serious,  and  the  case 
uo  longer  remains  of  a  simple  nature,  but  complica- 
tions ensue  which  may  endanger  the  life  of  the 
patient.  This  latter  condition  will  be  referred  to 
again  later  on. 

The  impaction  of  a  biliary  calculus  most  frequently 
takes  place  at  the  duodenal  end  of  the  common  duct, 
where  the  narrow  duodenal  orifice  of  the  duct  offers 
great  resistance  to  the  passage  of  a  stone.  The 
cystic  duct  is  the  next  most  frequent  seat  of  impac- 
tion, and  then  the  neck  of  the  gall-bladder,  or  where 
the  latter  joins  the  cystic  duct.  A  calculus  escaping 
from  the  gall-bladder  will  cause  severe  colic  whilst  it 
is  passing  through  the  cystic  duct,  Avhich  is  greatly 
diminished  when  it  reaches  the  wider  common  duct, 
along  which  it  may  pass  without  any  difficulty.  When 
the  concretion  reaches  the  ostium  duodenale  the  pain 
returns  with  greater  severity  than  ever. 

In  the  ducts  themselves  the  obstruction  is  generally 
complete,  and  persists  until  relief  is  finally  obtained, 
whereas  a  calculus  in  the  neck  of  the  gall-bladder 
frequently  acts  as  a  ball- valve,  being  impacted  for  a 
time  and  then  falling  back  into  the  body  of  the 
gall-bladder  with  relief  to  the  obstruction.  I  have, 
however,  also  seen  a  very  good  example  of  a  small 
concretion  which  acted  as  a  ball-valve  at  the  orifice 
of  the  common  duct,  and  which  caused  temporary  ob- 
struction and  typical  biliary  colic  attacks,  followed 
by  relief  to  the  symptoms  and  temporary  recovery,  due 
to  the  disengagement  of  the  stone  from  the  orifice  of 
the  duct. 

The  most  serious  results,  as  a  rule,  follow  when 
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the  stone  is  impacted  in  tlie  common  duct,  for  ob- 
struction in  such  a  situation  prevents  the  escape  of 
any  bile  into  the  intestine. 

The  Escape  of  Gall-stones  into  the  Intestines. 

Following    up  the  course  of   an  uncomplicated 
attack  of  gall-stones,  we  find  that  the  concretion 
eventually  escapes  into  the  intestinal  cavity.  Such 
an  event  may  take  place  without  the  stone  having 
become  impacted  in  the  biliary  system,  or  it  may 
only  happen  after  there  has  been  a  complete  obstruc- 
tion to  the  escape  of  bile  for  a  varying  period  of 
time.    The  final  expulsion  of  the  stone  is  brought 
about  by  the  expulsive  forces  overcoming  the  ob- 
structive forces,  generally  by  causing  a  simple  dila- 
tion of  the  passage  sufiicient  to  allow  the  stone  to 
pass.     The  stone  may  also  work  its  way  in  time 
through  the  ostium  duodenale  of  the  common  duct 
by  erosion  of  the  tissues  surrounding  the  orifice,  and 
without  exciting  any  complications  of  importance. 
But  this  latter  process  may  cause  serious  symptoms 
which  will  be  referred  to  under  the  consideration  of 
irregular  cholelithiasis.    The  stones  once  in  the  intes- 
tinal cavity  tend  to  leave  the  body  with  the  faecal 
matter,  but  very  occasionally  they  may  be  vomited  up. 

More  than  half  the  battle  is  over  when  a  calculus 
has  entered  the  intestine,  for  unless  it  is  of  very 
unusual  size  it  will  pass  out  per  rectum  with,  as  a  rule, 
no  difficulty.  Calculi  as  large  as  walnuts  or  pigeons' 
eggs  are  very  commonly  passed  out  by  the  bowel, 
and  sometimes  without  any  symptoms  but  slight  un- 
easiness having   previously  troubled  the  patient. 
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Indeed,  at  times  tlie  difficulty  and  pain  exiDerienced 
in  their  attempts  to  pass  the  anus  first  attract  attention, 
and  the  surgeon  examining  with  his  finger  is  sur- 
prised to  find  a  large  gall-stone  in  the  rectum. 

Gall-stones  found  in  the  Fseces. — Smaller  stones, 
varying  from  the  size  of  millet-seeds  to  that  of  hazel- 
nuts, are  frequently  found  in  the  stools  of  patients 
after  attacks  of  biliary  colic ;  but,  on  the  other  hand, 
it  often  happens  that  the  most  careful  and  thorough 
search  made  by  experienced  people  fails  to  find  a 
stone,  even  after  the  most  typical  and  undoubted 
attacks  of  biliary  colic.    The  reason  for  such  a  failure 
is  either  that  the  calculus  has  not  left  the  biliary 
passages,  or  because  many  calculi,  especially  the 
softer,  crumbly,  amorphous  forms,  are  completely 
broken  up  in  their  passage  through  the  intestines. 
Naunyn  proved  this  experimentally  in  man.  He 
gave  a  man  on  three  separate  occasions  five  to  seven 
gall-stones  of  various  shapes  and  constitution,  and 
about  the  size  of  peas,  to  swallow.    The  fences  were 
very  carefully  examined,  and  as  a  result,  only  three 
of  the  calculi  were  recovered.    These  were  stones 
coated  with  a  firm  shell  of  pure  cholesterin.  The 
others  which  vanished  were  mixed  bilirubin-calcium 
stones,  and  stratified  gall-bladder  stones  which  had 
no  firm  outer  coat  of  cholesterin. 

The  search  for  gall-stones  in  the  fences  is  not  a 
pleasant  occupation,  but  its  objectionableness  is  re- 
duced to  a  minimum  by  use  of  the  following  method 
The  fa3ces  are  placed  on  a  fine  hair  or  metal  sieve 
and  then  put  under  a  tap,  so  that  a  stream  of 
water  of  varying  force  can  fall  over  them.    An  occa- 
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sional  stirring  or  breaking  up  of  the  faecal  mass  with 
a  stick  aids  the  washing  away  of  the  finer  matter 
very  much.  Eventually  there  remains  in  the  sieve 
only  the  coarser  portion  of  the  fasces,  consisting 
chiefly  of  fragments  of  food  which  have  been  too  large 
to  escape  through  the  fine  meshwork,  and  all  foreign 
bodies  which  may  have  passed  along  the  intestinal 
tract.  In  this  way  any  gall-stones  which  have 
escaped  destruction  in  the  intestines  and  have  passed 
out  of  the  body  will  be  found,  but  the  doctor  himself 
ought  to  search  for  them,  as  an  inexperienced  person 
win  pick  out  bodies  which  are  not  gall-stones  and 
overlook  those  which  are. 

It  is  very  common  to  mistake  small  masses  of  bile- 
stained  fat,  and  soaps  which  are  formed  in  the  in- 
testines, especially  after  the  administration  of  large 
doses  of  oil,  for  gall-stones.  A  little  care  on  the  part 
of  the  physician  will  soon  obviate  this  source  of 
error. 

The  evil  consequences  likely  to  arise  from  the 
presence  of  gall-stones  in  the  intestinal  tract  will  be 
referred  to  later  on. 

Jaundice  or  Icterus  is  that  discoloration  of  the 
tissues,  most  noticeably  of  the  skin  and  conjunctiva?, 
which  results  from  the  deposition  in  them  of  bile 
pigments,  which  have  been  absorbed  from  the  biliary 
passages  by  the  lymphatic  vessels  in  conditions  in 
which  there  is  obstruction  to  the  escape  of  bile  from 
the  liver  into  the  duodenum.  The  discoloration 
varies  in  tint  from  a  pale  straw-yellow  to  a  deep  olive- 
green  or  brown.  The  lighter  shades  can  only  be 
recognised  in  the  eye,  where  they  may  be  confused 
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with  tlie  condition  of     pinguicula/'  in  wliicli  there 
is  a   yellowish   discoloration   of   the  conjunctival 
tissues,  usually  of  an  irregularly  triangular  shape, 
especially  on  the  inner,  but  also  on  the  outer  side  of 
the   cornea.      Piuguicula   is   met   with   in  adults 
chiefly,  and  is  due  to  some  chronic  irritation.  The 
discoloration  of  the  conjunctiva  from  bile  pigments 
is  generally  evenly  distributed  over  the  whole  mem- 
brane, and  not  collected  into  two  triangular  patches. 
The  faint  yellow  tints  of  jaundice  cannot  be  recognised 
by  gas-light.    Bile  pigments  also  appear  in  jaundice 
in  the  urine,  sweat,  milk,  and  serous  exudations. 
The  mucous  membrane  of  the  mouth  may  also  be 
distinctly  discoloured. 

Causes  of  Jaundice.— A.^  a  rule,  jaundice  appears  in 
cholelithiasis  when  the  common  bile-duct  is  obstructed 
by  a  gall-stone ;  but  it  may  also  occur  in  this  disease 
when  no  calculus  is  present  in  the  ducts.  Riedel^ 
is  strongly  of  the  opinion  that  jaundice  is  not  infre- 
quently present  when  there  is  no  stone  in  either  the 
common  or  hepatic  duct.    He  bases  his  conclusions 
on  the  conditions  which  he  has  found  during  opera- 
tions on  the  gall-bladder,  and  states  that  the  ob- 
struction which  causes  the  biliary  stagnation  is  often 
due  to  an  inflammatory  swelling  of  the  mucous  mem- 
brane of  the  biliary  passages  which  commences  in  the 
gall-bladder,  whence  it  extends  along  the  cystic  and 
common   ducts,   obliterating  their   lumen.  Colic, 
jaundice,  and  enlargement  of  the  gall-bladder  may 
result  from  this  inflammatory  obstruction  of  the  large 
bile-ducts.     He  states  that  about  two-fifths  of  the 

*  Ref.  Gumpreclit,  '  Deutsch.  med.  Wocli.,'  1895,  No.  15. 
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cases  of  jaundice  in  cbolelithiasis  arise  in  this  way. 
He  has  found  large,  single  stones  in  tlie  gall-bladders 
of  patients  who  have  suffered  from  transitory  attacks 
of  jaundice,  which  could  not  possibly  have  entered  the 
cystic  duct,  and  when  no  other  calculi  were  present  in 
the  ducts.    In  one  case,  jaundice  occurred  when  the 
calculi  were  in  a  perforation  abscess-cavity  outside  the 
biliary  passages  ;  and  in  others  a  small  stone  has  been 
found  in  a  widely-dilated  duct,  past  which  bile  could 
easily  escape.  On  the  other  hand,  large  calculi  are  met 
w-ilh  obstructing  the  orifice  of  the  common  duct,  and 
yet  no  jaundice  appears.   From  the  above  facts  Riedel 
considers  that  jaundice  may  arise  from  mechanical 
obstruction  of  the  common  or  hepatic  duct  through 
the  impaction  of  a  large  calculus  in  it,  or  else  from 
an  inflammatory  swelling  of  the  mucous  membrano 
of  the  biliary  passages,  which  is  often  set  up  by  the 
irritation  of  smaller  calculi  in  their  lumen,  or  by 
extension  from  a  focus  of  irritation  in,  or  connected 
wath,  the  gall-bladder. 

In  addition  to  the  above  causes,  which  act  as  ob- 
structions within  the  lumen  of  the  common  bile-duct, 
the  flow  of  bile  along  this  passage  may  be  impeded 
by  the  pressure  exerted  by  a  distended  gall-bladder 
being  pushed  on  to  its  outer  wall.     In  a  case  of 
Terrier's,*  calculi  in  the  cystic  duct  and  gall-bladder 
caused  an  obstruction,  either  by  such  external  pressure, 
or  else  by  exciting  inflammation  of  the  mucous  mem- 
brane, as  in  Eiedel's  cases.    Terrier  performed  chole« 
cystotomy  on  his  patient,  and  bile  reappeared  in  th& 
stools  on  the  eleventh  day  after  the  operation. 

*  'Acad,  de  Med.,'  Sept.  30tli,  1890. 
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Liebernieister^  considers  that  jaundice  may  arise 
from  disturbances  in  the  activity  of  the  liver  cells  in 
cholelithiasis.  Normally  a  liver  cell  hands  over  the 
bile  Avhich  it  forms  to  the  bile-ducts,  and  will  not 
allow  it  to  enter  any  other  channel ;  but  when  the 
cells  are  in  a  pathological  or  moribund  condition  they 
cannot  prevent  some  of  the  bile  passing  into  the 
lymphatic  vessels,  and  thence  into  the  general  circu- 
lation. 

Pick*  and  others  suggest  that  purely  nervous  in- 
fluences may  act  on  the  liver  cells  in  such  a  way  that 
the  bile  formed  in  them  passes  from  them  into  an 
abnormal  channel— namely,  the  lymphatic  vessels, 
instead  of  into  the  bile-ducts.  The  irritation  of  a 
calculus  in  the  biliary  passages  is  sufficient  to  set  up 
this  perversion  of  the  function  of  the  hepatic  cells. 
Biliary  stagnation  may  be  present  at  the  same  time; 
but  Pick  considers  that  it  has  nothing  to  do  with  the 
causation  of  jaundice. 

Pick's  theory  is  based  upon  Riedel's  cases  of  jaun- 
dice, with  no  obstructing  concretion;  on  the  rapid 
development  of  an  hepatic  enlargement  which  takes 
place  in  cases  of  jaundice,  and  which  he  con- 
siders to  be  of  nervous  origin ;  and  finally  on  the 
other  symptoms  of  nervous  origin— namely,  colic, 
vomiting,  cramps,  and  vaso-motor  disturbances-^ 
which  are  met  with  in  cholelithiasis.  But  whatever 
be  the  causes,  the  fact  remains  that  jaundice  is  absent 
in  many  cases  of  biliary  colic. 

In  Fiirbringer's  *  experience  this  is  so  only  in  the 
minority  of  the  cases  (25  per  cent.).    Naunyn,  on 
*  Ref .  Gumprecht,  «  Deutsch.  lued.  Woch./  1895,  No.  15. 


118 


ON  GALL-STONES   OR  CHOLELITHIASIS. 


the  other  hand,  states  that  distinct  jaundice  is  pre- 
sent in  the  minority  of  instances,  and  that  slight 
jaundice  is  of  only  ambiguous  signification,  as  it  is 
met  with  in  many  abdominal  affections,  and  is  not  at 
all  diagnostic  of  biliary  colic. 

The  discoloration  is  probably  recognisable,  even 
if  only  by  a  slight  yellow  tinge  in  the  eyes,  or  by  the 
presence  of  bile  pigments  in  the  urine,  in  about  75 
per  cent,  of  the  cases  of  biliary  coUc.  Its  appear- 
ance is  erratic  even  in  different  attacks  in  the  same 
patient.  Trousseau  records  a  case  in  which  a  patient 
suffered  for  four  years  from  frequent  attacks  of 
biliary  colic  before  jaundice  appeared.  It  may  never 
develop  even  after  repeated  attacks  of  gall-stones. 
The  time  of  the  onset  of  the  jaundice  varies  from 
one  to  several  hours,  frequently  about  twelve  (Trous- 
seau), after  the  appearance  of  the  colic. 

In  one  case  the  patient  told  me  that  he  was 
seized  with  the  pain  in  the  first  attack  of  gall- 
stones about  2  p.m.,  and  that  at  3  p.m.  on  the  same 
afternoon,  his  fellow-workmen  astonished  him  by 
saying  that  he  had  ''the  jaundice."  He  had  been 
perfectly  w^ell  previous  to  the  attack.  The  patient 
noticed  the  discoloration  himself  very  plainly  when 
he  went  home  in  the  evening. 

Although  jaundice  is  frequently  caused  by  a  cal- 
culus in  the  common  or  hepatic  bile-ducts,  it  by  no 
means  happens  that  it  is  always  present  whenever 
gall-stones  are  lodged  in  these  situations.  Cruveilhier 
met  with  one  case  in  which  the  common,  hepatic,  and 
large  branches  of  the  intra-hepatic  bile-ducts  were  filled 
with  innumerable  calculi,  and  yet  no  jaundice  ever  ap- 
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pearedj  the  bile  being  able  to  find  its  way  in  amongst 
the  gall-stones,  and  between  them  and  the  wall  of 
the  ducts_,  and  to  escape  into  the  duodenum.  A  much 
less  extreme  condition  than  this  is  frequently  present, 
in  which  the  bile  is  able  to  escape  round  even  a  large 
calculus  which  seems  to  completely  block  the  lumen 
of  the  duct.  Occasionally  the  jaundice  appears  for  a 
time  and  disappears,  to  return  again  later  on.  This 
intermittence  may  be  due  to  the  escape  of  the  ob- 
structing concretion  into  the  duodenum,  followed 
shortly  afterwards  by  the  passage  of  another ;  but  at 
times  it  is  brought  about  by  a  stone  which  is  endea- 
vouring to  escape  through  the  orifice  of  the  common 
duct,  falling  back  into  the  wider  lumen  of  the  tube, 
and  allowing  the  bile  which  has  collected  behind  it  to 
escape  for  a  time.  The  stone  then  engages  in  the 
orifice  of  the  duct  again,  and  the  jaundice  reappears. 
Also  when  a  large  stone  is  obstructing  the  common 
duct  the  pressure  which  is  generated  behind  it  causes 
dilation  of  the  duct  immediately  round  the  stone, 
thus  making  a  passage  along  which  the  bile  can 
escape  into  the  duodenum. 

The  Duration  of  the  Jaundice  varies  greatly  accord- 
ing to  the  intensity  of  the  discoloration,  and  this  de- 
pends generally  upon  the  length  of  time  during  which 
the  stone  remains  impacted  in  the  ducts.  Even  when 
the  stone  has  escaped  rapidly,  and  the  jaundice  has 
not  been  intense,  it  takes  some  days  to  clear  up. 
With  chronically  impacted  stones  it  may  last  for 
weeks  or  even  years,  but  it  frequently  decreases  or 
disappears  for  a  time  as  the  patient  improves,  to 
return  again  with  another  attack  of  colic.    On  the 
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other  liaud,  when  jaundice  is  due  to  obstruction  of 
the  common  duct  from  cancer,  it  very  rarely,  if  ever, 
entirely  disappears  or  even  improves. 

Clay-coloured  Stools. — x\ccompanying  the  appear- 
ance of  jaundice  is  the  absence  of  bile  pigments  from 
the  stools,  which  results  in  their  appearing  pale,  clay- 
coloured,  or  even  at  times  almost  white.  An  impacted 
stone  which  blocks  the  bile-duct  and  causes  re- 
absorption  of  the  bile,  resulting  in  the  pigmentation 
of  the  skin,  will  also  prevent  the  escape  of  bile  into 
the  intestine  ;  but  sometimes  the  obstruction,  though 
sufficient  to  cause  the  former  condition, is  not  complete 
enough  to  prevent  some  bile  from  passing  periodically 
into  the  intestine.  In  the  latter  condition  the  iseces 
will  be  bile-stained,  and  may  remain  so  throughout 
the  case.  At  other  times  a  stone  acts  as  a  ball-valve, 
allowing  the  periodic  escape  of  bile  into  the  intestine 
after  various  lengths  of  time  during  which  the  obstruc- 
tion has  been  complete.  In  such  a  case  the  stools 
are  at  times  clay-coloured,  and  at  others  stained  with 
bile  pigments. 

The  Action  of  the  Bowels,  when  there  is  complete 
obstruction  to  the  flow  of  the  bile  into  the  intestine, 
varies  in  different  cases.  In  some  patients  there  is 
constipation,  in  others  diarrhoea,  whilst  frequently 
the  bowels  act  regularly  every  day.  The  clay-coloured 
motions  are  often  of  an  intensely  foetid  odour,  but 
they  may  be  quite  normal  in  this  respect.  Bile,  there- 
fore, is  not  essential  as  an  intestinal  antiseptic,  nor  as 
a  stimulant  for  the  normal  peristaltic  movements  of 
the  walls  of  the  intestine. 

In  a  case  of  Mayo  Eobson's  in  which  a  biliary 
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fistula  persisted  for  fifteen  montlis  all  tlie  bile  escaped 
externally,  none  entering  tlie  intestines,  and  yet  the 
bowels  acted  regularly  each  day  without  any  ape- 
rient being  given,  and  the  odour  of  the  fteces  was 
normal. 

In  Noel  Patents  case  of  complete  biliary  fistula  the 
fEeces  were  always  most  offensive,  but  there  was  no 
diarrhoea,  the  bowels  acting  naturally  as  a  rule,  with 
only  occasional  help  from  an  aperient. 

In  cases  of  biliary  obstruction  in  which  diarrhoea  is 
a  prominent  symptom  the  bowels  are  often  evacuated 
after  every  meal.  I  saw  this  condition  cause  a  good 
deal  of  distress  in  a  case  of  complete  obstruction  of 
the  ostium  duodenale  of  the  common  bile-duct  from 
cancer  of  the  head  of  the  pancreas.  The  pathological 
condition  of  the  latter  organ  may  of  course  have  had 
something  to  do  with  the  diarrhoea,  but  a  nurse  of 
great  experience  told  me  that  she  had  very  frequently 
seen  patients  suffering  from  biliary  obstruction  un- 
complicated with  pancreatic  affections  in  whom  this 
evacuation  of  foul-smelling  stools  immediately  after  a 
meal  was  a  troublesome  symptom. 

Constipation  is  also  a  common  symptom  in  jaundice 
from  gall-stones.  It  is  hard  to  determine  the  cause 
of  the  constipation  or  of  the  diarrhoea,  for  either  may 
be  present  in  cases  in  which  the  intestinal  conditions 
are  apparently  identical. 

The  presence  of  bile  pigments  in  the  urine  is 
often  the  earliest  indication  of  the  onset  of  jaundice, 
and  may  be  seen  before  even  the  conjunctivas  become 
discoloured.  The  tint  of  the  urine  containing  bile 
pigments  varies  from  a  golden-yellow  to  an  olive- 
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brown  or  green,  and  tlieir  presence  can  be  recognised 
very  readily  by  Gmelin's  reaction. 

Itching. 

Itching  very  frequently  accompanies  jaundice,  and 
is  at  times  extremely  troublesome,  keeping  the  pa- 
tients awake  at  night  and  preventing  rest  during  the 
day.  It  affects  the  whole  of  the  skin,  and  the  patients 
are  often  quite  unable  to  restrain  themselves  from 
scratching  the  epidermis  off,  in  the  vain  endeavour  to 
obtain  some  relief. 

Itching  in  jaundice  is  very  difficult  to  treat  medi- 
cally, and  it  is,  as  a  rule,  only  when  the  discoloration 
is  improving  that  it  passes  off.  It  is  often  very  severe 
when  the  jaundice  is  but  slight,  and  frequently  is 
entirely  absent  in  marked  discoloration  of  the  skin. 

Gastric  Symptoms. 

Vomiting  is  a  common  symptom  of  attacks  of  biliary 
colic,  and  is  often  very  troublesome.  In  those  cases 
in  which  the  pain  has  come  on  soon  after  a  meal,  the 
vomiting  consists  of  a  single  emesis,  which  empties 
the  stomach,  and  very  frequently  causes  immediate 
alleviation  of  the  colic ;  but  in  others,  there  is  con- 
stant vomiting  and  retching  although  the  stomach  is 
empty,  or  only  contains  mucus  and  perhaps  a  little 
bile.  This  continued  strain  on  the  stomach  exhausts 
the  patient,  and  causes  great  tenderness  in  the  epi- 
gastrium. 

The  presence  of  bile  in  the  vomit  is  of  importance, 
as  showing  that  the  biliary  obstruction  is  not  abso- 
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lute;  and  when  it  is  met  with,  tlie  stools  generally 
contain  biliary  pigment. 

In  a  few  cases  gall-stones  tliemselves  are  found  in 
tlie  vomited  matters,  but  probably  only  in  complicated 
cliolelitliiasis,  that  is,  when  they  have  entered  the 
stomach  by  the  ulceration  of  a  false  passage  between 
this  organ  and  the  biliary  system.  Some  observers 
are  of  the  opinion  that  all  the  gall-stones  which  are 
vomited  during,  and  after,  attacks  of  cholelithiasis 
have  entered  the  stomach  by  such  a  false  passage  ; 
but  others  believe  that  the  smaller  concretions  at 
any  rate,  and  bile  can  pass  from  the  duodenum  back- 
wards through  the  pylorus  into  the  stomach.  Bile 
certainly  can  leave  the  duodenum  in  this  latter  way. 

Hasmatemesis  and  Melsena  occur  now  and  then  in 
the  severer  forms  of  cholelithiasis,  but  probably  only 
in  the  irregular  or  complicated  variety,  and  will  be 
referred  to  fully  when  dealing  with  that  form  of  the 
disease.  The  blood  which  is  vomited  or  passed  per 
anum  is  derived  from  the  erosion  of  the  mucous 
membrane  of  the  stomach  or  duodenum  which  takes 
place  during  the  formation  of  a  fistulous  communica- 
tion between  these  organs  and  the  biliary  passages. 
Fatal  results  occur  occasionally  from  the  severity  of 
the  haemorrhage. 

Derangements  of  Digestion. — The  digestion  and 
absorption  of  all  classes  of  foods  except  fats  can  gO' 
on  perfectly  well  when  no  bile  passes  into  the  in- 
testine, as  is  shown  by  the  good  health  enjoyed  by 
Mayo  Robson's  and  Noel  Paton's  cases,  in  which  all 
the  bile  escaped  through  a  biliary  fistula  which  dis- 
charged onto  the  surface  of  the   abdominal  wall. 
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But  gastric  disturbances  are  frequently  present  during, 
and  after,  acute  attacks  of  biliary  colic,  tlie  stomacli 
being  so  intimately  related  to  the  liver  that  disturb- 
ances of  the  function  of  this  latter  organ  are  readily 
reflected  in  the  former  by  the  perversion  of  the 
normal  gastric  processes. 

When  jaundice  is  present,  it  is  easily  conceivable 
tliat  the  stomach  should  be  affected  by  the  amount  of 
bile  pigment  and  bile  salts  which  are  absorbed  into 
the  general  circulation,  and  which  cause  general 
toxic  symptoms ;  but  as  a  rule,  except  in  protracted 
and  severe  cases  of  jaundice,  the  patient  does  not 
suffer  from  digestive  disturbances  of  a  more  serious 
nature  than  dys^Dcptic  troubles.  The  latter  condition 
may  also  be  present  in  cholelithiasis  when  jaundice  is 
absent ;  and  it  is  jDrobably  of  a  bilious  or  hepatic 
nature,  and  due  to  the  same  morbid  processes  which 
■determine  the  formation  of  gall-stones  in  gouty 
subjects. 

Enlargement  of  the  Liver. 

Enlargement  of  the  liver  is  a  very  common  accom- 
paniment of  attacks  of  biliary  colic  which  have  their 
origin  in  the  presence  of  a  calculus  in  the  hepatic  or 
common  bile-ducts.  It  is  probably  present  to  a 
•certain  extent  in  all  such  cases  in  which  the  stone 
has  remained  impacted  for  even  a  few  hours,  but  the 
enlargement  in  these  transient  attacks  of  biliary 
obstruction  is  too  slight  to  be  recognised  clinically. 
When  the  condition  has  23ersisted  for  some  hours  or 
more,  the  hepatic  swelling  becomes  more  distinct, 
and  can  often  be  easily  made  out.    In  extreme  cases 
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it  may  extend  down  into  the  riglit  iliac  region.  The 
increase  in  size  of  the  liver  may  be  very  marked 
when  biliary  colic  is  not  a  prominent  symptom.  Ifc 
is  then  due  probably  to  an  infectious  condition  of  the 
bile^  which  has  given  rise  to  a  cholangitis  or  inflam- 
mation of  the  wall  of  the  biliary  passages.  As  a 
result  of  this  latter  condition  the  bile-ducts  dilate,, 
and  the  liver  increases  in  size. 

Physical  Signs. — In  many  cases  the  enlarged  liver 
is  very  tender  and  sensitive,  and  palpation  of  it  is  re- 
sisted by  reflex  contraction  of  the  abdominal  muscles 
and  it  may  also  be  spontaneously  painful,  and  prevent 
the  patient  from  moving  about  more  than  is  absolutely 
necessary.  This  sensitiveness  of  the  liver  is  often  a 
prominent  symptom  early  on  in  the  case,  especially 
when  the  bile  is  in  an  infectious  condition.  The  pain 
of  an  enlarged  liver  in  cholelithiasis  probably  arises 
from  the  stretching  which  the  walls  of  the  bile- ducts 
undergo  as  a  result  of  their  acute  distension. 

In  contradistinction  to  this  painful  enlargement  of 
the  liver,  it  not  uncommonly  happens  that  the  patient 
experieuces  no  discomfort  of  any  kind,  even  when  a 
liver  extending  by  enlargement  downwards  to  below 
the  umbilicus  is  palpated. 

The  enlargement  of  the  liver  may,  of  course,  arise 
from  obstruction  to  the  outflow  of  bile  from  the 
common  duct  by  other  causes.  In  one  case  in  which  I 
saw  a  very  marked  hepatic  enlargement,  the  obstruc- 
tion was  due  to  a  carcinomatous  growth  involving  the 
duodenal  orifice  of  the  duct,  and  causing  complete 
retention  of  bile.  The  growth  was  not  greater  in 
area  than  that  of  a  shilling,  and  was  not  more  than 
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half  an  incli  in  thickness.  The  case  originally  was 
considered  to  be  one  of  impacted  gall-stone,  but  as 
the  patient  developed  an  acute  pulmonary  tubercu- 
losis no  surgical  treatment  was  adopted.  The  liver 
was  much  enlarged,  and  was  like  a  huge  sponge ;  the 
bile-ducts  were  greatly  dilated  throughout  the  whole 
organ,  and  were  filled  with  dark-green  thick  bile. 

The  slight  enlargements  of  the  liver  are  hard  to 
palpate,  but  a  quickly-drawn  deep  inspiration  will  fre- 
quently depress  the  liver  so  that  its  edge  can  be  dis- 
tinctly felt  below  the  costal  margin,  the  liver  moving 
downwards  normally  with  inspiration.  A  m ore  marked 
increase  in  size  can,  as  a  rule,  be  easilj'-  made  out  by 
ordinary  careful  examination  with  the  hand.  There 
are,  however,  patients  who  have  a  normally  rigid 
condition  of  the  anterior  abdominal  muscles,  which 
renders  diagnosis  by  palpation  almost  impossible 
without  the  administration  of  an  ansestlietic  to  over- 
come the  rigidity. 

When  the  enlargement  of  the  liver  is  accompanied 
by  tenderness,  a  reflex  contraction  of  the  abdominal 
muscles  often  develops  as  a  protective  measure,  and 
this  also  increases  the  difficulty  of  diagnosing  the 
condition  of  affairs.  If  palpation  be  impossible 
the  presence  of  an  hepatic  enlargement  may  be  made 
out  by  percussion,  when  the  liver  dulness  will  be 
found  to  extend  to  a  varying  distance  below  the 
costal  margin. 

In  other  patients  the  abdominal  walls  are  so  lax 
and  thin  that  the  edge  of  the  liver  can  be  grasped 
by  the  fingers,  and  the  condition  of  the  organ  easily 
made  out.    In  such  cases  pain  or  sensitiveness  may 
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be  present  to  a  certain  extent,  but  as  a  rule  it  is 
absent. 

Pathology  of  the  Hepatic  Enlargement. — It  seems 
difficult  at  first  siglit  to  explain  the  dilation  of  the 
bile-ducts  which  follows  on  obstruction  of  the  common 
duct,  in  view  of  the  fact  that  the  pressure  under 
which  the  bile  is  secreted  is  so  low  (24  mm.  Hg.). 
Long-continued  pressure,  even  if  low,  will  eventually, 
however,  dilate  a  vessel  or  tube  which  is  not  con- 
structed for  resisting  strain.  The  periodic  move- 
ments of  the  abdominal  muscles  and  the  respiratory 
movements  of  the  diaphragm,  both  of  which  cause 
temporary  but  sudden  rise  of  pressure  in  the  biliary 
passages,  will  aid  greatly  in  the  stretching  of  the 
walls  of  the  ducts.  With  the  ducts  dilated,  the  j)res- 
sure  of  the  contained  fluid  will  be  reduced  for  a  time, 
during  which  a  further  formation  of  bile  and  secre- 
tion of  mucus,  &c.,  from  the  mucous  membrane  takes 
place,  which  adds  to  the  quantity  of  fluid  already 
present  in  the  biliary  passages. 

The  obstruction  to  the  outflow  of  bile  into  the 
duodenum  persisting,  the  increase  of  the  fluid  in  the 
ducts  prevents  their  walls  from  contracting,  and  j)ro- 
vides  the  means  by  which  the  abdominal  and  respira- 
tory movements  can  again  raise  the  pressure  in  the 
biliary  system  and  cause  a  further  dilation  of  the  ducts. 

The  large  extra-hepatic  ducts  become  widely  dilated 
in  some  cases  of  long-continued  biliary  obstruction, 
and  in  some  instances  the  distended  hepatic  and 
cystic  ducts  have  been  mistaken  for  an  enlarged  gall- 
bladder.*   The  intra-hepatic  ducts  partake  of  the 

*  Hermes.    Ref .  '  Brit.  Med.  Journ.'  Epitome,  Ap.  25tli,  1896. 
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general  distension,  and  give  the  liver  the  appearance, 
when  cut,  o£  a  sponge.  The  gall-bladder,  on  the 
contrary,  is  only  dilated  in  a  very  small  minority 
of  cases  in  which  tlie  obstruction  to  tbe  escape  o£  bile 
is  due  to  the  impaction  of  a  stone  in  the  common 
duct. 

Around  the  dilated  intra-hepatic  ducts  inflammation 
is  set  up,  whicli  leads  to  the  formation  of  new  fibrous 
tissue,  and  whicli  is,  in  fact,  of  the  nature  of  a  true 
biliary  cirrliosis. 

The  constant  irritation  of  tlie  wall  of  the  bile-duct 
wbicli  is  excited  by  the  bile  retained  in  it  under  pres- 
sure, is  the  probable  cause  of  the  development  of  tho 
cirrhotic  inflammation.  Hamilton*  says  tliat  the 
fibrous  tissue  which  develops  around  tlie  dilated 
bile-ducts  is  composed  of  delicate  and  tortuous  fibres 
which  contain  few,  if  any,  nuclei,  and  which  look  very 
much  like  fine  yellow  elastic-tissue.  Outside  this 
finer,  peculiar  tissue  the  ordinary  tissue  of  cirrhosis 
develops.  The  capsule  of  the  liver  is  also  thickened 
by  the  development  in  its  deeper  layers  of  the  fine 
fibrous  tissue. 

The  walls  of  the  dilated  extra-hepatic  ducts  are 
much  thinned  by  the  stretching  to  w^hich  they  are 
subjected.  Inflammatory  thickening,  even  after  long- 
continued  distension,  rarely  develops. 

Enlargement,  by  Distension,  of  the  Gall-bladder, 

This  is  an  important  symptom  in  cholelithiasis, 

although  only  present  in  the  minority  of  all  cases  of 

this  disease. 

*  'Text-book  of  Pathology,'  vol.  ii,  1894. 
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Causes. — The  distension  of  a  gall-bladder  generally 
results  from  tlie  obstruction  to  tlie  outflow  of  its  con- 
tents which  is  caused  by  the  impaction  of  a  stone  in 
the  cystic  duct  or  in  its  own  neck,  and  rarely  as  a 
result  of  biliary  obstruction  due  to  a  stone  in  the 
trunk  or  duodenal  orifice  of  the  common  duct,  I 
cannot  call  to  mind  one  case  in  my  own  experience  in 
which  a  stone  in  this  latter  situation  has  caused  the 
distension  of  the  gall-bladder,  and,  on  the  other  hand, 
I  have  seen  the  condition  induced  by  obstruction  to 
the  outflow  of  bile  from  malignant  growths  in  several 
instances. 

Courvoisier  even  believes  that  absence  of  dilatation 
of  the  gall-bladder  in  cases  of  obstruction  of  the 
common  bile-duct  is  almost  diagnostic  of  an  impacted 
gall-stone  in  that  situation,  and,  that  when  enlarge- 
ment of  the  gall-bladder  is  present,  the  obstruction  is 
in  all  probability  due  to  other  causes.  This  is  quite 
contrary  to  the  general  behef. 

The  large  extra-hepatic  bile-ducts,  and  even  the 
cystic  duct,  may  be  widely  dilated,  and  yet  the  gall- 
bladder will  be  found  to  be  normal  in  character. 

It  is  very  probable,  however,  that  the  gall-bladder 
is  abnormally  distended  oftener  than  is  believed  to  be 
the  case  in  cholelithiasis,  for  when  the  liver  enlarges 
and  the  lower  edge  moves  down  into  the  abdomen 
even  a  great  distension  of  the  gall-bladder  will  be 
covered  by  the  enlarged  lobe  of  the  liver  and  rendered 
impossible  of  palpation  or  of  diagnosis. 

The  gall-bladder  may  be  found  to  be  enlarged 
when  the  liver  is  of  its  normal  size.  This  happens 
when  the  obstruction  is  caused  by  a  stone  in  the 
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cystic  duct,  which,  while  it  will  not  allow  bile  to  enter 
the  gall-bladder,  or  the  contents  of  the  latter  to  leave 
it,  does  not  interfere  with  the  escape  of  bile  from  the 

common  duct. 

A  gall-bladder  which  has  its  cystic  duct  blocked 
in  the  above  way  enlarges  from  the  collection  of  the 
secretion  of  the  mucous  membrane  of  its  own  wall. 
It  may  also  enlarge  if  a  stone  lodged  in  its  neck 
act  as  a  ball-valve,  and  only  allow  bile  to  flow  past  it 
in  one  direction,  namely,  into  the  cavity  of  the  gall- 
bladder. 

Another  condition  which  acts  as  an  obstruction  to 
the  cystic  duct  is  the  pressure  on  the  latter  by  a  dis- 
tended gall-bladder  itself.  The  cystic  duct  is  curved 
like  the  letter  S  in  its  course  between  the  neck  of  the 
gall-bladder  and  its  junction  with  the  hepatic  duct, 
and  pressure  on  it  from  a  full  gall-bladder,  whether 
the  fulness  be  caused  by  calculi  or  fluid  only,  will  at 
times  obliterate  its  lumen  and  induce  further  collec- 
tion of  the  secretions  of  the  wall  of  the  gall-bladder, 
with  consequent  dilation  of  the  latter. 

Lastly,  an  inflammatory  condition  of  the  mucous 
membrane  of  the  gall-bladder,  frequently  set  up  by 
cholelithiasis,  may  cause  an  adhesive  inflammatory 
obstruction  of  the  cystic  duct  and  of  the  common  bile- 
duct  which  results  in  the  dilation  of  the  gall-bladder 
by  the  retention  in  it  of  the  secretion  of  its  own 

mucous  membrane.  ,         7,77  77 

The  Physical  Signs  of  a  Distended  Gall-bladder  are 
very  distinct  in  many  cases.  The  tumour  generally 
assumes  a  more  or  less  regular  pyriform,  or  a  more 
elongated  sausage  or  banana  shape,  the  fundus  being 
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depressed  downwards  and  inwards  towards  the  umbi- 
licus. Very  often  such  an  enlargement  of  the  gall- 
bladder can  be  made  out  without  any  difficulty,  but 
frequently  there  is  a  good  deal  of  rigidity  of  the 
muscles  of  the  anterior  abdominal  wall,  similar  to  that 
described  in  connection  with  hepatic  enlargement, 
and  due  either  to  natural  causes  or  to  a  reflex  con- 
traction excited  by  a  tender  gall-bladder.  Here 
again  it  may  be  necessary  to  relax  the  muscles  by  the 
administration  of  a  general  ansesthetic  before  the 
condition  of  affairs  can  be  definitely  determined. 

On  the  other  hand,  with  patients  who  have  a  thin 
and  lax  abdominal  wall  the  tumour  can  be  grasped 
by  the  fingers  and  its  nature  easily  defined.  Cases 
are,  however,  rare  in  which  palpation  is  so  easy,  but, 
in  patients  with  normal  abdominal  walls,  an  enlarged 
gall-bladder  can  often  be  easily  examined  with  the 
hand. 

In  a  straightforward  case  the  swelling  is  imme- 
diately behind  the  anterior  abdominal  wall  with  no 
portion  of  the  intestines  intervening,  and,  when  the 
tumour  is  of  a  moderate  size,  just  outside  the  external 
margin  of  the  right  rectus  muscle.  The  dilated 
gall-bladder  will  be  felt  to  be  of  a  pyriform  or 
sausage  shape,  and  to  leave  the  shelter  of  the  ribs 
about  the  level  of  the  ninth  or  tenth  costal  cartilage 
From  this  position  the  long  axis  of  the  tumour  runs 
downwards  and  outwards,  and  the  loAver  extremity 
frequently  reaches,  or  even  extends  below  the  um 
bihcus.  When  the  stomach  is  distended,  the  tumour 
IS  frequently  displaced  outwards  towards  the  rio-Lt 
flank.    The  fundus  of  the  dilated  gall-bladder  foi^ 
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tlie  widest  portion  of  the  swelling  when  the  latter 
assumes  a  pyriform  shape,  and  from  this  broad,  lower 
end  the  tumour  narrows  somewhat  as  it  runs  up  to- 
wards the  costal  arch.  Sometimes  the  distended 
gall-bladder  lias  somewhat  of  a  curve  in  it  like  a 
banana,  but  this  condition  can  hardly  be  made  out 
clinically. 

In  some  cases,  only  the  lower  part  of  the  tumour 
which  appears  in  the  abdomen  can  be  made  out,  as 
an  apparently  isolated  spherical  body,  near  the  um- 
bilicus, that  portion  running  up  to  the  ribs  being  too 
deeply  situated  for  palpation,  or  else  lying  behind  the- 
transverse  colon,  as  happens  occasionally. 

The  tumour  moves  downwards  with  inspiration, 
and  upwards  again  with  each  expiration. 

The  swelling  at  times  can  be  felt  to  be  distinctly 
cystic,  at  others  it  is  much  harder  and  apparently 
solid,  exploratory  puncture  with  a  syringe  being  the 
only  means  of  deciding  its  true  condition. 

When  filled  by  one  or  more  calculi,  a  gall-bladder 
maybe  felt  to  be  of  stony  hardness,  and  in  very  excep- 
tional cases  the  calculi  can  be  made  to  grate  against 
each  other,  giving  a  sensation  of  dull  crepitation. 
Enlargement  with  calcification  of  the  gall-bladder 
wall  takes  place  in  rare  cases. 

The  dependent  or  free  portion  of  the  tumour  can 
often  be  displaced  laterally,  returning  at  once  to  its 
original  position  when  allowed  to.  When  examined 
bimanually  with  one  hand  placed  over  that  portion  of 
the  anterior  abdominal  wall  behind  which  the  tumour 
lies,  and  the  other  posteriorly  about  two  inches  from 
the  external  border  of   the    quadratus  lumborum 
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muscle,  the  swelling  may  be  grasped  between  the 
two  hands,  and  be  moved  backwards  and  forwards. 

In  favourable  cases  the  shape  and  extent  of  the 
tumour  can  be  made  out  by  the  dulness  which  is 
obtained  by  gentle  percussion  over  it.  This  dulness 
Avill  then  be  found  to  be  continuous  with  that  of  the 
lower  margin  of  the  liver,  but  sometimes  when  a  por- 
tion of  the  colon  crosses  in  front  of  the  tumour  there 
is  a  break  between  the  dulness  obtained  over  the 
fundus  and  over  the  lower  margin  of  the  liver,  the 
resonant  interval  denoting  the  position  of  the  bowel. 

The  distension  of  the  gall-bladder  is  not  uncom- 
monly very  great,  reaching  to  below  the  umbilicus  or 
even,  as  happened  in  cases  in  my  own  knowledge, 
down  to  the  iliac  region,  when  it  simulates  other  cystic 
abdominal  conditions  of  a  hydatid,  perityphlitic,  or 
ovarian  origin. 

Terrier  met  with  a  case  in  which  he  removed 
twenty-four  pints  of  gamboge-coloured  fluid  from  a 
gall-bladder  which  had  its  cystic  duct  obliterated. 

Variations  in  the  Size  of  a  distended  gall-bladder 
are  sometimes  met  wnth  in  cases  in  which  there  is 
a  stone  in  the  neck  of  the  bladder  which  temporarily 
closes  the  cystic  duct  and  obstructs  the  outflow  of 
the  gall-bladder  contents.  After  the  obstruction  has 
lasted  beyond  a  certain  time,  the  calculus  becomes  dis- 
engaged from  the  orifice  of  the  cystic  duct,  and  the 
collection  of  fluid  escapes  from  the  gall-bladder.  The 
condition  returns  again  when  the  calculus  re-enters 
the  neck  of  the  gall-bladder,  and  so  on.  A  gall- 
bladder swelling  may  also  appear  and  disappear 
during,  and  after,  the  passage  of   several  calculi 
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tlirougli  the  cystic  duct^  and  rare  cases  are  recorded"^ 
in  which,  after  repeated  attacks  of  biliary  colic  with 
the  passage  of  calculi,  the  walls  of  the  bile-ducts 
and  gall-bladder  get  into  an  atonic  condition,  and 
the  fluid  collects,  distending  the  gall-bladder.  Pres- 
sure over  such  a  tumour  will  cause  a  temporary  dim- 
inution in  its  size. 

When  inflammation  of  the  wall  of  the  gall-bladder 
bas  accompanied  the  distension  of  this  organ,  it  fre- 
quently leads  to  the  exudation  of  lymph,  which  com- 
plicates matters  by  causing  adhesions  between  this 
organ  and  the  neighbouring  viscera  or  abdominal 
wall.  Inflammatory  thickening  also  commonly  de- 
velops, with  a  result  that  the  enlarged  gall-bladder 
loses  its  typical  character,  and  becomes  only  a  very 
irregular  and  almost  indefinable  swelling,  with  many 
of  the  diagnostic  points  alluded  to  above,  especially 
the  movement  with  respiration  and  the  general  mo- 
bility of  the  tumour,  absent. 

The  contents  of  a  distended  gall-bladder  vary  ac- 
cording to  the  seat  of  the  obstruction  to  their  escape, 
and  to  the  presence  or  absence  of  inflammation  in  the 
wall  of  the  organ. 

When  the  cystic  duct  is  completely  obstructed,  the 
pigments  contained  in  the  bile  which  was  in  the 
gall-bladder  at  the  onset  of  the  obstruction  become 
rapidly  absorbed,  and  the  fluid  assumes  a  pale  straw 
colour,  and  consists  chiefly  of  the  secretion  of  the 
mucous  membrane.  The  fluid  in  such  a  condition 
contains  mucin,  often  cholesterin,  and  more  or  less 

*  Ref.Courvoisier/Casuistisch-Statistische  Beitriige  zur  Patliologle 
and  Cliirurgie  der  Gallenwege,'  1890,  p.  29. 
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albumen,  pus,  and  red  blood-cells  if  inflammation  be 
present.  The  cliolesterin  may  separate  out  in  the 
crystalline  form,  in  wliicli  case  tlie  fluid  lias  a  spark- 
ling appearance.  Micro-organisms  are  also  frequently 
present.  In  not  a  few  cases  of  protracted  obstruction 
of  the  cystic  duct  the  fluid  in  the  gall-bladder  is 
quite  clear  and  colourless,  and  consists  almost  en- 
tirely of  mucin.  This  condition  is  known  as  "^hydrops 
cystidis  fellese'^  (q.  v.). 

When  a  calculus  in  the  neck  of  the  gall-bladder 
acts  as  a  ball-valve  and  allows  the  entrance,  but 
prevents  the  escape,  of  bile,  the  contents  of  the  dis- 
tended organ  consist  of  a  good  deal  of  this  latter 
fluid  as  well  as  of  mucin,  and  are  generally  of  a 
greenish  colour.  Bile  is  also  present  in  a  distended 
gall-bladder  which  residts  from  obstruction  in  the 
common  duct. 

Gall-stones,  either  singly  or  in  numbers,  are  also  of 
course  frequently  found  in  the  distended  gall-bladder 
in  cholelithiasis. 

The  number  of  pus  cells  present  varies  in  different 
cases  according  to  the  severity  of  the  inflammation 
of  the  wall  of  the  biliary  passages. 

Several  varieties  of  micro-organisms  are  found  in 
the  contents  of  distended  gall-bladders,  as  men- 
tioned in  a  previous  chapter. 

Diagnosis  of  a  Distended  Gall-bladder. 

The  diagnosis  of  a  distended  gall-bladder  must  be 
made  with  care,  for  the  physical  signs  and  symptoms 
of  such  a  condition  are  at  times  closely  simulated  by 
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those  met  with  in  abnormalities  of  certain  other 
abdominal  organs. 

The  pathological  conditions  from  which  it  is  espe- 
cially hard  to  diagnose  a  distended  gall-bladder 
are  a  floating  or  movable  kidney  on  the  right  side, 
and  an  abnormal  development  of  one  of  the  lobes  of 
the  liver,  which  is  met  with  at  times  in  cases  of 
cholelithiasis. 

When  the  enlargement  by  distension  of  the  gall- 
bladder is  extreme,  it  may  be  mistaken  for  a  peri- 
typhlitic  abscess,  or  cystic  conditions  of  the  right 
ovary,  right  kidney,  pancreas,  and  omentum.  It  will 
be  necessary  to  consider  these  conditions  separ- 
ately. 

Movable  or  Floating  Kidney. — A  movable  kidney  on 
the  right  side  is  not  uncommonly  mistaken  for  a 
dilated  gall-bladder,  and  vice  versa.  The  former 
abnormal  condition  occurs  most  commonly  in  women 
— almost  seven  times  as  frequently  as  in  men, — and 
the  kidney  on  the  right  side  is  affected  about  thirteen 
times  as  often  as  the  left  kidney  (Morris*).  A 
very  good  summary  of  the  important  points  to  be 
borne  in  mind  when  diagnosing  between  a  dilated 
gall-bladder  and  a  movable  right  kidney  is  given 
by  Morris.*  I  quote  some  of  these  points,  and  add  a 
few  others  of  importance. 

1.  The  previous  history  of  biliary  symptoms. 

2.  The  greater  ease  with  which  a  distended  gall- 
bladder can  be  felt  as  compared  with  a  movable 
kidney,  on  palpating  the  abdomen  from  the  front. 

3.  Variations  in  the  size  of  the  tumour  must  be 

*  '  Brit.  Med.  Jouru./  Feb.  2ud,  1895. 
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considered  witli  great  care,  for  tlie  kidney  may  be  in 
a  liydroneplirotic  condition,  when  it  increases  or 
decreases  in  size  with  the  escape  or  retention  of  the 
fluid,  in  the  same  way  that  a  gall-bladder  does  when 
the  quantity  of  its  contents  is  controlled  by  a  ball- 
valve  calculus  in  the  mouth  of  the  cystic  duct. 

4.  A  gall-bladder  containing  many  calculi,  or  one 
large  one,  feels  much  harder  than  a  movable  kidney ; 
but  the  latter,  except  when  it  is  in  a  liydroneplirotic 
condition,  is  firmer  than  a  gall-bladder  which  is 
distended  with  fluid  only. 

5.  Thouo-h  movable  laterally,  and  upwards  and 
downwards  with  respiration,  a  gall-bladder  cannot  be 
pushed  or  manipulated  by  the  hand  downwards 
towards  the  pelvis,  nor  can  it  be  prevented  from 
moving  with  respiration.  A  floating  kidney  can  be 
moved  in  almost  any  direction ;  it  descends  with 
inspiration,  and  can  be  prevented  from  ascending 
during  expiration,  and  it  has  a  special  tendency  to 
slip  or  roll  away  from  beneath  the  fingers.  A  kidney 
also  has  a  tendency  to  spring  back  to  the  loin  when 
handled,  whereas  a  gall-bladder  tends  to  come  for- 
ward to  the  anterior  abdominal  wall  when  allowed  to 
do  so. 

6.  Percussion  over  a  distended  gall-bladder  gene- 
rally yields  a  dull  note,  whereas  a  more  or  less  marked 
tympanitic  sound  is  obtained  over  a  kidney,  as  the 
colon  normally  lies  in  front  of  this  latter  organ. 

7.  If  the  colon  be  inflated  with  air,  the  kidney 
theoretically  is  pushed  upwards  and  backwards  and 
out  of  reach  of  palpation,  whilst  the  gall-bladder  is 
pushed  forwards  to  the  abdominal  wall.    Inflation  of 
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the  stomacli  ought  to  push  a  gall-bladder  tumour  to 
the  right.  In  practice,  however,  these  methods  do 
not  generally  yield  good  results. 

8.  A  distended  gall-bladder  is  often  very  tender 
and  painful  when  touched,  whereas  the  palpation  of 
a  movable  kidney  generally  causes  a  sensation  of 
sickness  to  the  patient. 

9.  When  examining  the  tumour  bimanually  with 
one  hand  on  the  anterior  abdominal  wall  over  the 
swelling,  and  the  other  placed  posteriori}^,  care  must 
be  taken  to  keep  the  latter  well  on  to  the  edge  of 
the  quadratns  lumborum  muscle,  when  kidney  tumours 
can  be  grasped  and  moved  backwards  and  forwards 
between  the  hands.  If  the  posterior  hand  be  placed 
an  inch  or  so  away  from  the  quadratus  muscle  to- 
wards the  flank,  gall-bladder  tumours  can  be  grasped 
and  moved  about. 

10.  By  getting  the  patient  to  lie  over  on  the  left 
side,  the  tumour  can  often  be  palpated  much  more 
distinctly  than  in  the  supine  position. 

11.  When  there  is  no  intervening  bowel,  an  ex- 
ploratory puncture  with  a  fine  aspirating  needle 
may  give  definite  results,  but  care  must  be  taken  in 
doing  this,  as  local  peritonitis  is  liable  to  be  set  up 
by  the  puncture. 

12.  When  a  kidney  is  freely  movable  and  descends 
well  into  the  abdomen,  its  typical  shape  may  be  made 
out  by  careful  palpation,  and  its  upper  limit  can 
often  be  distinctly  felt  to  be  quite  unconnected  with 
the  liver,  whereas  the  upper  portion  of  a  gall-bladder 
tumour  can  rarely  be  traced  with  any  degree  of 
certainty. 
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Osier*  met  with  a  case  in  which  a  nodular  tumour 
on  the  edge  of  the  liver  was  mistaken  for  the  fundus 
of  the  gall-bladder. 

Carcinoma  of  the  gall-bladder  may  sometimes  simu- 
late a  simple  distension,  but  the  onset  of  emaciation 
and  of  a  cachectic  condition  in  three  or  four  months^ 
will  help  to  clear  up  the  diagnosis. 

Linguiform  Process  of  the  Liver. — One  condition 
which  not  infrequently  obscures  the  diagnosis  of  a 
distended  gall-bladder  is  the  development,  from  the 
quadrate  lobe  of  the  liver,  of  a  tongue-shaped  process 
of  liver  substance,  which  appears  below  the  edge  of 
the  ribs  in  the  exact  situation  of  the  normal  gall- 
bladder. Trousseau  and  Cruveilhier  met  with  and 
described  the  outgrowth,  and  of  modern  writers, 
Eiedelf  in  1888  devoted  a  good  deal  of  attention  to  it. 
All  observers  seem  to  agree  that  the  condition  is  de- 
veloped as  a  result  of  cholelithiasis,  and  that  it  dis- 
appears after  the  latter  is  relieved  by  operation. 
Riedel  met  with  this  "  linguiform  "  process  in  six 
cases  of  cholelithiasis,  and  in  four  of  these  the  gall- 
bladder was  enlarged. 

A  very  good  example  of  this  condition  occurred  in 
the  practice  of,  and  was  recorded  by.  Dr.  HellierJ  of 
Leeds.    I  quote  the  case  rather  fully. 

The  patient  was  a  woman,  jet.  32,  wlio  complained  of  a  tumour  in 
the  abdomen,  which  she  had  noticed  for  two  years.  The  tumour  was 
very  easily  felt  through  the  abdominal  walls.  It  was  lying  a  little  to 
the  right  of,  and  above,  the  navel,  and  was  characterised  by  great 


*  *  New  York  Med,  Journ.,'  1894. 
t  •  Berl.  klin.  Woch.,'  1888,  No.  29. 
X  *  Brit.  Med.  Jouru./  1895,  vol.  ii. 
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mobility   and  by  a  very  solid  feeling.    Its  lower  end,  which  the 
iingers  could  grasp  through  the  parietes,  felt  like  the  end  of  a 
kidney  or  spleen.    The  upper  part  of  the  tumour  was  smooth,  and 
only  tender  whcu  firmly  squeezed.    It  was  so  mobile  that  it  could  be 
placed  either  at  the  right  or  tlie  left  of  the  navel,  and  when  the 
patient  lay  on  the  left  side  the  tumour  fell  over  on  that  side,  reaching 
nearly  three  inches  beyond  the  navel.    It  seemed  to  be  quite  free 
from  uterine  or  other  pelvic  attachment,  but  to  have  some  attachment 
near  the  liver,  and  it  moved  with  respiration,  but  its  exact  relation  to 
the  liver  could  not  be  made  out.    On  percussion,  the  tumour  gave  a 
fairly  clear  note  all  over,  which  was  due,  as  it  subsequently  appeared, 
to  resonance  transmitted  through  the  rather  thin  solid  layer  from  the 
subjacent  intestine.    The  clinical  history  showed  that  six  years  before, 
she  had  had  an  attack  of  jaundice  and  colic,  and  that  she  had  noticed 
the  present  swelling  for  two  years,  during  which  time  she  suffered 
from  pain  at  the  epigastrium  and  between  the  shoulders,  some  ten- 
dency to  vomit,  constipation  alternating  with  diarrhoea,  and  a  good 
deal  of  throbbing  pain  and  uneasiness  in  the  lungs,  which  had  made 
her  life  very  uncomfortable,  although  she  often  was  free  from  pain 
for  several    consecutive   days.     She  had  lost  flesh.     No  definite 
diagnosis  was  made  until  an  exploratory  operation  was  performed, 
when  the  swelling  was  found  to  consist  of  two  parts:  (1)  a  cystic 
portion,  which  was  the  enlarged  and  distended  gall-bladder,  a  gall- 
stone being  impacted  in  the  cystic  duct  and  clearly  perceptible  from 
the  outside ;  and  (2)  a  tongue-like  process  of  liver  substance  project- 
ing from  the  lower  edge  of  the  liver,  adherent  to,  and  overlapping 
the  gall-bladder. 

The  process  of  liver  substance  seemed  to  spring  from  the  apex  of 
the  quadrate  lobe.  Three  ounces  of  slightly  turbid  limpid  fluid  and 
seven  gall-stones  were  removed  from  the  gall-bladder.  Patient  was 
discharged  as  cured  five  weeks  after  the  operation.  At  that  time  no 
tumour  could  be  felt. 

Perityphlitis. — Extreme  and  rapidly  arising  dis- 
tension of  tlie  gall-bladder  may  be  mistaken  at  times 
for  a  perityplilitic  abscess.  Dr.  Dresclifeld  examined 
one  case  in  wliicli  there  was  a  distinctly  cystic  swell- 
ing down  in  the  right  iliac  region,  which  presented 
many  of  the  characteristics  of  a  rapidly  arising  peri- 
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typlilitic  abscess,  but  as  lie  considered  that  it  was 
possibly  connected  with  the  gall-bladder,  he  punc- 
tured the  swelling  with  an  exploring  needle  and 
obtained  some  bile-coloured  fluid  which  made  the 
diagnosis  of  the  latter  condition  certain. 

Other  observers  have  met  with  similar  cases.  A 
point  which  is  useful  in  diagnosing  between  the  two 
conditions  is,  that  in  perityphlitic  abscesses  there  is 
pain  on  micturition,  which  is  not  present  with  an 
enlarged  gall-bladder.  Naunyn  *  also  considers  that 
the  presence  of  indican  in  increased  amount  in  the 
urine  is  of  diagnostic  value,  for  he  has  always  found 
it  increased  in  cases  of  recent  perityphlitis,  and  rarely 
so  in  gall-bladder  affections. 

Ovarian,  Renal,  Pancreatic  and  Omental  Cysts. — 
Cystic  conditions  of  the  right  ovary  are  not  often 
likely  to  be  confounded  with  a  dilated  gall-bladder, 
but  I  remember  one  case  in  which  it  was  absolutely 
impossible,  even  with  the  aid  of  a  vaginal  examination, 
to  say  whether  a  cystic  tumour  of  the  abdomen  was 
connected  with  the  ovary  or  gall-bladder.    The  diffi- 
culty in  diagnosing  between  these  two  conditions 
generally  arises  when  the  dulness  over  the  cystic 
tumour  is  continuous  with  that  of  the  liver  and  does 
not  extend  down  into  the  iliac  region.    An  explora- 
tory laparotomy  is,  in  such  cases,  advisable,  and  in  the 
case  I  mention  above  was  carried  out,  when  the  tumour 
was  found  to  be  an  ovarian  cyst. 

Hydronephrotic  conditions  of  the  right  kidney 
rarely  cause  such  diagnostic  trouble.  Cysts  of  the 
pancreas  and  omentum  are  likely  to  be  mistaken  for 

*  Op.  cit.,  p.  86. 
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distended  gall-bladders  when  there  is  no  line  of  de- 
marcation between  the  tumour  and  the  liver,  and  the 
other  physical  signs  are  obscure.  Both  these  latter 
conditions  are  very  rare,  but  I  have  heard  of  their 
causing  diagnostic  trouble.  They  must  be  remembered 
as  possible  sources  of  error  in  the  diagnosis  of  gall- 
bladder enlargements. 

The  Temperature  in  Regular  Cholelithiasis. 

A  rise  of  the  patient's  temperature  very  commonly 
accompanies  an  attack  of  biliary  colic,  the  thermo- 
meter registering  103°  or  more.    The  pyrexia  may 
be  of  a  simple  nature,  or  else  it  may  occur  in  the 
form  of  a  typical  rigor.    Coe^  (1757)  considered  that 
the  occurrence  of  a  fever  with  attacks  of  gall-stones 
was  an  accident,  but  Pemberton,  tin  1820,  recognised 
the  true  relation  between  the  two,  and  noticed  the 
presence  of  rigors.    Budd,t  in  1845,  likened  the 
latter  to  the  rigors  caused  by  the  presence  of  a  stone 
in  the   urinary  bladder,  or  by  the   passage  of  a 
catheter  along  the  urethra,  and  it  is  quite  possible 
that  the  biliary  fever  is  a  reflex  pyrexia  set  up  by 
irritation  of  the  mucous  membrane  by  the  stone. 
Charcot§  considers  that  the  pyrexia  may  be  due  to 
the  absorption  into  the  blood  of  toxic  bodies  formed 
by  the  micro-organisms  frequently  present  in  the  bile 
in  cases  of  cholelithiasis.    The  absorption  may  take 
place  through  tears  or  scratches  made  on  the  mucous 
membrane  by  a  calculus  passing  along  the  biliary 

*  Op.  cit. 

t  '  Diseases  of  the  Abdominal  Viscera,'  4th  ed. 
X  Op.  cit.  §  Op.  cit. 
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passages^  or  as  a  result  of  the  liigli  pressure  developed 
behind  an  impacted  stone. 

Pyrexia  does  not  accompany  every  attack  of  biliary 
colic.  Fiirbringer  ^  met  with  it  in  twenty-four  out  of 
forty-one  typical  cases  of  gall-stones. 

As  a  rule  the  rise  of  temperature  follows  on  the 
onset  of  the  attack  of  colic ;  but  Naunyn  has  seen  it 
precede  the  pain. 

With  the  attack  of  colic  over^  the  temperature 
quickly  falls  to  normal ;  but  so  long  as  a  concretion 
remains  in  the  biliary  system,  the  patient  is  liable  to 
the  recurrence  of  simple  pyrexial  attacks,  or  of  rigors, 
which  are  generally  set  up  by,  and  accompany,  the 
movements  of  a  stone.  The  rigors  return  in  some 
cases  with  a  daily  ague-like  regularity  which  is  very 
deceptive,  especially  when  jaundice  is  absent.  In- 
stances have  been  known  in  which  this  has  gone 
on  for  months  before  the  development  of  jaundice 
enables  the  physician  to  diagnose  the  nature  of  the 
illness  with  certainty. 

Cyr  t  saw  one  case  in  which,  between  four  and  five 
o'clock  in  the  afternoon  of  every  second  day,  an 
attack  of  biliary  colic  came  on  which  commenced 
with  pain  in  the  epigastric  and  right  hypochondriac 
regions,  followed  by  shivering  and  marked  pyrexia. 
The  attack  lasted  from  three  to  five  hours.  Slight 
jaundice  appeared  at  the  end  of  each  attack,  and 
simplified  the  diagnosis. 

ChauffartJ  states  that  the  intermittent  pyrexia  of 


*  '  X  Cong,  fiir  inner.  Med.,'  Wiesbaden,  1891. 
t_Op.  cit.  X  Op.  cit. 
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cliolelitliiasis  is  generally  met  with  in  old  patients, 
and  especially  in  females  after  the  menopause.  The 
exacerbations  come  on  in  the  evening  or  at  night. 
There  is  no  splenic  hypertrophy,  no  parasites  in  the 
blood,  and  the  illness  and  fever  resist  the  action  of 
quinine,  whilst  they  yield  to  the  regular  treatment  of 
biliary  colic.  The  irregular  access  of  pyrexia  in  old 
people  with  healthy  urinary  organs  ought  to  make 
one  very  suspicious  of  the  presence  of  gall-stones. 
It  may  be  the  only  symptom  of  cholelithiasis  in  the 
aged. 

In  the  ordinary  elevations  of  temperature  in 
cholelithiasis  the  pulse-rate  is  very  frequently  not 
increased — in  fact,  it  may  be  retarded ;  but  when 
rigors  occur  it  generally  increases  in  rapidity  accord- 
ing to  their  severity. 

The  pyrexia  accompanying  simple  attacks  of  biliary 
colic  must  be  distinguished  from  the  febrile  con- 
dition which  is  not  infrequently  met  with  in  chole- 
lithiasis in  prolonged  obstruction  of  the  common  bile- 
duct  due  to  impaction  of  a  gall-stone,  or  inflam- 
mation of  the  walls  of  the  biliary  passages.  Jaundice 
generally  accompanies  the  pyrexia  in  these  cases, 
which  Charcot  termed  ''intermittent  hepatic  fever" 
(see  p.  176).  The  elevation  of  temperature  in  inter- 
mittent hepatic  fever  is  of  a  remittent  or  intermittent 
type,  and  is  much  more  persistent  than  tliat  which 
accompanies  biliary  colic ;  and  although  gall-stones 
are  sometimes  present  in  these  cases  of  intermittent 
hepatic  fever,  the  pyrexia  may  be  quite  independent 
of  their  movements,  or  else  be  more  marked  when 
attacks  of  colic  come  on. 
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The  pyrexia  iu  these  cases  is  probably  due  to 
absorption  of  infectious  matter  from  the  biliary  pas- 
sages, which  affects  the  body  generally,  sometimes 
setting  up  ulcerative  endocarditis,  and  frequently 
causing  acute  enlargement  of  the  spleen.  Charcot's 
"  intermittent  hepatic  fever  "  resembles  malaria,  but 
it  is  much  more  irregular  in  its  exacerbations  than  the 
latter,  and  quinine  has  no  effect  on  it.  The  presence 
or  absence  of  the  malarial  parasite,  or  of  jaundice, 
will  aid  the  diagnosis. 

Cardio- vascular  Symptoms. 

The  condition  of  the  pulse  varies  greatly  in  differ- 
ent cases  of  biliary  colic,  and  at  different  times  in  the 
same  case. 

It  generally  follows  its  ordinary  course  in  the 
rigors  and  pyrexial  conditions,  that  is  to  say,  it  is 
quickened  with  an  increased  temperature,  but  the 
number  of  beatsmay  not  be  increased;  they  may  even 
be  diminished  during  the  pyrexia.  At  times,  in  severe 
cases,  the  patient  is  in  a  state  of  collapse,  with  im- 
perfect cardiac  contraction  and  an  imperceptible  pulse. 

Charcot  considered  that  this  effect  on  the  heart  was 
due  to  irritation  of  fibres  of  the  pneumogastric 
nerve,  which  caused  a  reflex  slowing  of  the  heart  and  a 
tendency  to  its  arrest  in  diastole.  Simanowski"^  states 
that  frequently  repeated  artificial  stimulation  of  the 
gall-bladder  in  animals  is  followed  by  degeneration 
of  the  myocardium  and  dilatation  of  the  cavities  of 
the  heart  even  when  the  animals  are  well  nourished. 
*  '  Zeit.  f.  kliii.  Med.,'  vol.  v,  p.  501. 
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The  effect  of  such  irritation  is  transmitted  through 
the  sympathetic  nerves. 

Frequently  the  pulse  becomes  very  slow — as  few  as 
40  beats  or  less  per  minute — especially  in  those  cases 
in  Avhich  jaundice  persists  after  the  subsidence  of 
the  acute  symptoms. 

Pulmonary  Symptoms. 

Symptoms  ^  indicating  pathological  conditions  of 
the  pulmonary  organs  are  occasionally  met  with  in 
cases  of  biliary  colic. 

The  chief  of  these  are  a  hard,  dry,  exhausting 
cough,  known  to  older  writers  as  the  hepatic  cough, 
for  which  no  cause  can  be  found  on  examining  the 
patient;  and  congestion  of  the  base  of  the  right 
lung,  which  is  accompanied  by  pyrexia,  expecto- 
ration of  a  stringy  sputum,  and  the  presence  of 
fine  bubbles  over  the  congested  area.  This  latter 
condition  is  supposed  to  be  of  vaso-motor  origin, 
being  set  up  reflexly  from  the  irritation  of  the  mucous 
membrane  of  the  biliary  passages. 

Nervous  Symptoms. 

The  effect  of  the  attacks  of  biliary  colic  on  the 
nervous  system  is  often  great.  Patients  frequently 
tell  you  that  they  were  quite  unconscious  of  what 
they  were  doing  during  the  pain.  Local  or  general 
convulsions  are  occasionally  set  up,  and  hysterical 
attacks  frequently  occur  in  neurotic  women. 

The  syncope  which  is  met  with  on  rare  occasions 
is  probably  due  to  reflex  inhibition  of  the  heart's 

*  Charcot's  'Traite  de  Medecin/  1892,  vol.  iii. 
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action  by  irritation  of  the  vagus  fibres  in  the  biliary- 
passages. 

The  Urine  in  Cholelithiasis. 

The  urine  passed  during  the  attack  of  biliary  colic 
is  generally  abundant  in  quantity  and  pale  in  colour. 
If  no  jaundice  develops^  there  is^  as  a  rule^  nothing 
abnormal  to  be  noticed  in  the  urine,  but  when  this 
symptom  follows  upon  the  colic,  some  of  the  bile 
pigments  absorbed  from  the  biliary  passages  are 
excreted  in  the  urine,  colouring  it  in  various  shades 
of  olive-green  and  olive-brown. 

The  urine  occasionally  contains  traces  of  bile  pig- 
ments after  attacks  of  colic  which  have  been  too 
slight  to  cause  any  noticeable  discoloration  of  the 
skin  or  sclerotics.    The  bile  pigments  or  their  deri- 
vatives in  the  urine  are  best  detected  by  Gmelin's 
test.    The  most  delicate  way  of  using  the  test  is  to 
drop  two  or  three  drops  of  the  urine  onto  a  flat,  clean 
piece  of  white  porcelain,  and  then,  into  the  middle  of 
this  small  quantity  of  urine,  to  add  one  drop  of  nitric 
acid  which  contains  nitrous  acid.    Where  the  acid 
and  the  bile  join,  a  green  coloration  is  obtained 
when  bile  pigments  are  present,  due  to  the  forma- 
tion of  biliverdin,  and  extending  from  the  green 
ring  is  seen  a  play  of  colours  varying  from  blue, 
to  violet,  red  and  yellow.   These  latter  colours  are  the 
result  of  the  further  oxidation  of  the  biliverdin  into 
bilirubin  and  the  less  known  bile  pigment  deri- 
vatives. 

Another,  and  nlraost  equally  satisfactory  method  of 
applying  the  test  is  to  run  carefully  a  column  of 
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about  one  incli  of  the  urine  into  a  test-tuLe^  wliicli 
already  contains  some  of  tlie  above-mentioned  impure 
nitric  acid.  Where  the  two  fluids  join,  the  play  of 
colours  is  seen  as  on  the  porcelain  plate. 

Marechalt's  test  is  also  delicate.  To  a  large  quantity 
of  the  suspected  urine  in  a  glass  urine- vessel,  add  a 
few  drops  of  tincture  of  iodine,  and  stir  up  with  a 
glass  rod,  when  the  urine  Avill  turn  to  a  greenish 
colour  if  any  bile  pigment  be  present. 

Frerichs*  states  that  jaundiced  urine  occasionally 
does  not  exhibit  Gmelin's  reaction  when  first  passed, 
but  does  so  after  exposure  to  air.  And  Gamgeet 
refers  to  cases  of  jaundice  in  which  the  urine,  though 
dark,  does  not  exhibit  the  reaction  for  bile  pigments. 
This  latter  condition  is  probably  due  to  the  transfor- 
mation in  the  urine  of  the  normal  biliary  pigments 
into  urobilin,  which  does  not  give  Gmelin's  reaction. 

The  bile  salts  are  present  also  in  jaundiced  urine 
in  varying  quantity.  The  usual  test  for  them  is- 
that  known  as  Pettenkofer's  reaction.  To  about  an 
inch  of  the  urine  in  a  test-tube,  add  either  some 
powdered  cane  sugar,  or  about  half  an  inch  of  a 
syrup  of  the  sugar,  and  shake  well  until  a  froth  is 
obtained,  then  pour  down  the  side  of  the  test-tube 
held  in  a  slanting  position,  a  few  drops  of  concen- 
trated sulphuric  acid.  If  bile  salts  be  present  a 
beautiful  violet  or  purple  colour  will  be  seen  in  the 
froth. 

It  has  been  known  for  some  time  that  the  addition 
of  a  drop  of  a  mineral  acid  or  of  acetic  acid  to  urine 

*  '  Klinik  der  Leberkranklieitcn,'  vol.  i,  p.  100. 
f  Op.  cit.,  p.  366. 
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containing  bile  will  often  cause  a  slight  but  distinct, 
cloudy,  white  precipitate  to  form.  Opinions  as  to 
tlie  nature  of  the  body  which  is  thus  thrown  down 
differ.  Some  authorities  consider  that  it  is  mucin 
or  an  albuminous  body,  whilst  Grrocco  *  comes  to  the 
conclusion  that  the  precipitate  is  composed  of  bile 
pig'ments. 

Mayo  Robson  t  is  practically  certain  that  the  cloudy 
appearance  is  due  to  the  precipitation  of  bile  acids. 
I  have  frequently  seen  this  precipitate  form  myself, 
and  am  of  the  same  opinion  as  Mayo  Robson,  namely, 
that  it  is  composed  of  bile  acids,  which  are  formed 
from  the  bile  salts  contained  iu  the  jaundiced  urine, 
by  the  addition  of  the  mineral  or  acetic  acid.  Bile 
salts  are  very  soluble   in  water,  whilst  bile  acids 
are  all  but  insoluble,  and  the  latter  are  formed  and 
precipitated  from  a  solution  of  the  former  in  a  test- 
tube  by  acidulation.     I  once  precipitated  twelve 
ounces  of  jaundiced  urine  containing  the  substance 
in  question,  filtered,  and  extracted  the  precipitate 
with  ether,  and  then  with  absolute  alcohol.  The 
former  will  not  dissolve  bile  acids,  but  the  latter 
does  readily.     After  treating  the  precipitate  with 
absolute   alcohol   and   filtering,  I  evaporated  the 
filtrate  to  dryness,  and  with  the  residue  was  able 
to  obtain  a  very  distinct  violet  colour  on  the  addition 
to  it  of  a  crystal  of  cane  sugar  and  a  drop  of  con- 
centrated sulphuric  acid,  the  mixing  of  the  three 
substances  being  done  on  a  white  porcelain  slab. 

Albumen  occurs  occasionally  in  icteric  urine, 
though  its  presence  is  not  due  to  the  jaundice  itself, 

*  Ref.  '  Brit.  Med.  Journ.,'  Aug.  22ncl,  1891,  Suppl.     f  Op.  cit. 
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but,  apart  from  coincident  kidney  affectious,  to  the 
general  debilitated  condition  into  wLich  some  patients 
get  as  a  result  of  long-continued  jaundice. 

In  order  to  recognise  albumen  by  tests,  tlie  urine 
must  be  acidulated  with  a  few  drops  of  acetic  acid, 
and  filtered  to  remove  the  precipitated  bile  acids. 
If  the  filtrate  be  boiled,  albumen  will  then,  if  present, 
come  down  in  the  usual  way. 

Sugar  is  found  occasionally,  but  whether  its  pre- 
sence is  a  coincidence,  or  whether  it  is  a  result  of  the 
cholelithiasis,  is  hard  to  say. 

Casts  of  the  renal  tubules,  generally  hyaline  but 
occasionally  epithelial  in  character,  are  commonly 
found  in  icteric  urine.  They  are  stained  yellow  by 
the  pigment.  Their  pathological  significance  is  not 
known.  Cholesterin  is  never  met  with  in  the  urine 
of  jaundiced  patients. 

Diagnosis  of  Attacks  of  Gall-stones. 

The  diagnosis  of  typical  attacks  of  gall-stones," 
with  the  sudden  onset  of  severe  pain  in  the  right  hj^po- 
chondriac  region,  radiating  to  the  epigastrium  and 
shooting  through  to  the  back,  accompanied  by  a  rise 
of  temperature,  frequently  by  vomiting,  and  followed 
in  the  course  of  a  few  hours  by  jaundice,  bilious 
urine,  and  if  the  case  lasts  long  enough,  by  enlarge- 
ment of  the  liver,  distension  of  the  gall-bladder,  con- 
stipation and  clay-coloured  stools,  is  not  difficult. 

As  a  rule,  the  severer  cases  are  easily  recognised, 
and  it  is  the  milder  forms  which  cause  the  most  mis- 
takes to  be  made. 

There  are  many  cases  in  which  no  distinct  symptoms 
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appear,  and  in  these  it  is  almost  impossible  to 
make  any  diagnosis  until  the  case  has  been  watched 
for  some  time,  or  unless  there  is  a  definite  and  reliable 
history  of  previous  similar  attacks  of  biliary  colic. 

Patients  may  complain  of  nothing  more  than  a  sense 
of  constant  uneasiness  in  the  region  of  the  liver  or 
stomach,  with  no  definite  pains  and  no  true  crisis, 
and  this  condition  of  affairs  goes  on  for  some  time, 
when  the  onset  of  a  typical  attack  of  biliary  colic 
clears  up  the  case.  Cyr  thought  that  these  irregular 
cases  frequently  developed  about  the  change  of  life 
in  women. 

Severe  pain,  but  in  irregular  situations,  often  ob- 
scures the  diagnosis  ;  thus,  when  in  the  epigastrium, 
stomach  troubles  are  thought  of,  when  in  the  lumbar 
region  it  is  impossible  for  a  time  to  eliminate  renal 
colic,  and  pain  in  the  right  mammary  region  has  sug- 
gested cancer  of  the  breast  or  intercostal  neuralgia, 
and  in  the  abdomen,  peritonitis  and  perityphlitis. 

Budd  pointed  out  the  similarity  between  attacks 
of  gastric  pain  excited  by  lumps  of  badly  masticated 
food  in  the  stomach,  and  biliary  colic.  The  pain 
arising  from  a  gastric  ulcer  is  at  times  confused  with 
that  of  bihary  colic,  but  the  former  generally  comes 
on  almost  immediately  after  food,  and  the  latter  not 
until  two  hours  or  more  after  a  meal.  There  is  more 
similarity  between  the  usual  time  of  onset  of  the  pain 
which  arises  from  a  duodenal  ulcer — namely,  about 
two  hours  after  a  meal — and  that  of  biliary  colic. 
A  previous  history  of  hsematemesis  and  the  younger 
age  of  the  patient  is  greatly  in  favour  of  a  round 
ulcer  of  the  stomach  or  duodenum. 
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In  a  case  of  dilated  stomacli  in  a  man,  wbicli  I  saw, 
intensely  severe  pain  in  tlie  epigastrium,  whicli  used 
to  come  on  regularly  in  tlie  evening,  simulated  biliary 
colic.  The  pain  in  this  case  resisted  rather  large 
doses  of  morphia,  but  was  instantly  relieved  by  the 
use  of  the  stomach-tube,  by  means  of  which  some 
intensely  acid,  pungent-smelling  fluid  was  removed. 

The  pain  of  lead  colic  may  closely  resemble  biliary 
colic,  but  the  former  is  relieved,  whilst  the  latter  is 
intensified,  by  pressure  on  the  abdomen.  The  other 
signs  of  plumbism,  especially  the  blue  line  on  the 
gums,  will  probably  be  present,  and  settle  the 
diagnosis. 

When  considering  pain  in  the  lumbar  region  it 
must  be  remembered  that  nephrolithiasis  and  chole- 
lithiasis are  not  uncommonly  present  in  the  same 
subject.  The  pain  of  biliary  colic,  whether  it  be  felt 
in  its  normal  situation  over  the  gall-bladder  or  be 
referred  to  any  of  the  above  unusual  positions,  can 
generally  be  brought  out  by  pressing  over  the  gall- 
bladder. The  patient  then  feels  it  Avhere  it  has 
occurred  before,  and  the  true  cause  of  the  pain  is 
rendered  clearer. 

In  general  peritonitis  there  is  almost  complete  ab- 
sence of  the  respiratory  movements  of  the  diaphragm 
and  abdominal  muscles,  whilst  in  biliary  colic  the 
character  of  both  these  forms  of  respiration  is  very 
little  altered  from  the  normal,  except  in  cases  in 
which  the  liver  and  gall-bladder  are  very  sensitive, 
when  abdominal  respiration  is  a  good  deal  resisted. 

In  peritonitis  the  patient  lies  on  his  back  with 
both  legs  drawn  up  towards  the  abdomen,  whilst 
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during  an  attack  of  biliary  colic,  witli  tenderness  of 
the  liver  and  gall-bladder,  most  ease  is  secured  by 
lyiug  on  the  left  side  with  the  legs  flexed  on  the 
abdomen. 

The  severity  of  accompanying  symptoms,  as  for 
instance  syncope,  convulsions,  hysteria,  &c.,  not  un- 
commonly masks  the  more  essential  signs  of  chole- 
lithiasis. Eegularly  recurring  rigors  without  distinct 
pain  simulate  malarial  attacks,  and  cases  in  which 
biliary  colic  recurs  regularly,  but  is  the  only  symptom, 
are  at  times  not  suspected  to  be  due  to  the  passage 
of  gall-stones. 

In  nearly  all  these  irregular  forms  the  diagnosis 
is,  however,  eventually  settled  by  the  development  of 
a  typical  attack  of  gall-stones,  followed  often  by  the 
appearance  of  biliaiy  concretions  in  the  stools.  The 
result  of  treatment  is  also  often  of  great  use  in  clear- 
ing up  the  diagnosis  of  obscure  cases. 


A  Case  of  Biliary  Obstruction  from  an  Impacted 

Gall-stone. 

I  will  close  this  chapter  on  the  symptoms  of 
regular  cholelithiasis  with  a  short  account  of  the 
clinical  history  of  a  case  which  was,  in  all  pro- 
bability, one  of  a  gall-stone  impacted  in  the  common  * 
bile-duct.  I  am  indebted  to  Dr.  Steell  for  per- 
mission to  refer  to  the  case. 

A  man,  ajt.  42,  married,  and  a  boiler-maker  by  trade,  was  ad- 
mitted into  the  Mancliester  Royal  Infirmary  on  January  2nd,  1896. 
He  Lad  suffered  from  "gastric  fever"  twenty-oue  years  ago.  in' 
■consequence  of  which  he  had  to  lie  in  bed  fourteen  days,  and  was 
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awny  from  work  altogether  three  weeks.  The  exact  nature  of  this 
illness  cannot  be  definitely  determined,  as  the  patient's  account  of  it 
was  so  vague.  It  was  possibly,  however,  a  mild  form  of  enteric  fever. 
Since  the  above  illness  he  has  remained  well  until  thirteen  weeks 
previous  to  admission  into  the  hospital,  when,  whilst  at  work,  he  felt 
a  sudden,  severe  pain  in  the  region  of  the  gall-bladder,  striking  through 
to  his  back  a  little  below  the  right  shoulder-blade.  He  had  had  his 
dinner  at  noon,  and  the  pain  seized  him  at  2  p.m.  It  was  severe  enough 
to  "  double  him  up,"  and  lasted  for  a  quarter  of  au  hour,  when  he 
vomited  his  half -digested  dinner  and  some  bile.  After  the  stomach 
was  emptied,  the  pain  became  easier.  He  was  able  then  to  continue 
with  his  work,  and  at  3  p.m.,  one  hour  after  the  onset  of  the  pain,  his 
fellow-workmen  astonished  him  by  telling  him  that  he  had  gone  yellow. 
This  he  saw  for  himself,  especially  in  his  eyes,  when  he  wt-nt  home 
after  work-time.  The  next  morning  he  felt  too  sick  to  get  up,  and  the 
pain  was  present  then,  ns  a  dull,  gnawing  sensation,  and  has  remained 
so  since,  increasing  at  times  into  severe  paroxysms  every  two  or 
three  days,  which  lasted  about  three  hours.  He  has  remained  in  bed 
since  the  beginning  of  the  illness.  He  "shivered  awfully  "  twice  at 
the  onset  of  the  attack,  but  does  not  seem  to  have  had  a  true  rigor. 
The  jaundice  became  very  marked,  with  clay-coloured  stools  but  no 
marked  constipation,  and  high-coloured  urine,  and  very  troublesome 
itching  developed. 

He  always  vomited  during  the  attacks  of  pain,  and  felt  much  relief 
afterwards.  He  states  that  the  vomit  was  as  a  rule  brownish,  with  bile 
occasionally  in  it,  or  at  times  cocoa-coloured.  Henever  found  any  gall- 
stones in  the  stools.  He  states  that  he  lost  3  st.  in  fourteen  weeks. 
He  has  been  in  the  habit  of  taking  a"  moderate"  amount  of  alcohol 
regularly. 

Father  died  aged  48  from  "  inflammation  of  the  bowels."  Mother 
alive  and  very  healthy.  No  similar  case  in  the  family.  Brothers  and 
sisters  healthy. 

Condition  on  Admission  info  the  Hospital. 

January  2nd.— On  admission,  patient  was  seen  to  be  very  much 
jaundiced  and  a  good  deal  emaciated.  He  weighed  8  st.  8  lbs. 
The  examination  of  the  abdomen  by  palpation  was  difficult,  as  the 
epigastric  and  hypochondriac  regions  were  tender  to  pressure.  The 
liver  dulness  was,  however,  apparently  increased  in  a  downward 
dii-ection  to  the  extent  of  about  one  inch  below  the  margin  of  the  ribs. 
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but  the  edge  of  the  orgau  could  not  be  felt.  No  enlargement  of  the 
gall-bladder  or  spleen  could  be  made  out. 

The  urine  was  high  coloured,  and  contained  bile  pigments,  bile  salts, 
and  urates,  but  no  albumen  or  sugar.    The  specific  gravity  was  1015. 

January  3rd.— The  temperature  last  evening  was  100'6^  F.  (38-1°  C). 
During  the  night  he  vomited  some  bile-coloured  fluid  twice,  and  was 
troubled  with  the  pain  again.  The  temperature  this  morning  is 
normal.  Bowels  opened  twice;  stools  pale  and  almost  clay-coloured  ; 
pulse  72. 

5th.  —  Last  evening  the  temperature  rose  to  103*2°  F.  (39-5°  C.) ; 
no  rigor.  Complained  of  pain  in  the  pit  of  the  stomach  yesterday, 
and  to-day  it  can  be  brought  on  by  palpation  over  the  gall-bladder. 
No  further  vomiting  ;  itching  very  troublesome. 

7th. — Condition  generally  better;  pain  easier.  The  temperature 
has  fallen  gradually  to  normal.    No  further  vomiting ;  pulse  60. 

13th. — Improvement  has  continued;  the  pain  has  gone,  the  dis- 
coloration of  the  skin  is  much  less,  and  there  is  only  a  trace  of  bile 
pigment  in  the  urine.    The  itching  is  better. 

From  this  date  patient  improved  slowly  but  steadily,  and  was  sent 
to  the  convalescent  hospital  on  Febmiary  8th,  1896,  when  he  weighed 
9  St.  G  lbs.  He  remained  there  five  weeks,  during  which  time  he 
increased  16  lbs.  in  weight;  he  had  no  return  of  the  symptoms,  and 
was  discharged  cured. 

The  only  medicinal  treatment  adopted  was  one  or  two  teaspooufuls 
of  Carlsbad  salts  administered  in  hot  water  in  the  morning  to  keep  the 
bowels  well  opened. 

This  case  is  interesting,  for  although  many  of  the 
typical  symptoms  of  biliary  obstruction  from  a  stone 
in  the  common  bile-duct  were  present,  a  diagnosis  of 
the  true  nature  of  the  obstruction  could  not  be 
definitely  made  for  some  time.  The  history  of  the 
vomiting  of  cocoa-coloured  fluid  previous  to  admission 
rather  complicated  matters,  for  it  could  not  be  ascer- 
tained whether  or  not  the  coloration  was  due  to 
blood.  Assuming  that  hsBmatemesis  had  really  taken 
place  before  admission  into  the  hospital, — no  blood 
was  vomited  after  the  patient  came  under  Dr.  Steell's 
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carOj — the  case  miglit  have  been  one  o£  malignant 
disease  of  the  pylorus  and  duodenum  involving  and 
obstructing  the  orifice  of  the  common  bile-duct, 
or  one  in  which  a  biliary-gastric  or  biHary-duodenal 
fistula  was  being  formed  by  a  stone  in  the  common 
duct.  There  were  no  indications  which  pointed  to 
the  heematemesis  being  due  to  alcoholic  cirrhosis  of 
the  liver  or  to  a  gastric  ulcer.  The  points  in  favour 
of  malignant  disease  were  the  great  emaciation,  the 
cachectic  appearance  of  the  patient,  the  constant 
burning  pain  in  the  epigastrium,  the  absence  of 
any  improvement  in  the  patient's  condition,  and  the 
persistence  of  the  jaundice.  When,  however,  im- 
provement set  in,  the  diagnosis  of  malignant  disease 
was  rendered  very  improbable,  and  the  case  assumed 
a  more  simple  aspect.  Still  assuming  that  htemate- 
mesis  had  occurred,  the  most  likely  cause  of  it  would 
be  the  formation  of  a  fistulous  passage  between  the 
common  bile-duct  and  the  stomach  or  duodenum.  If 
no  blood  had  been  vomited,  then  all  the  symptoms, 
especially  with  the  absence  of  distension  of  the  gall- 
bladder, would  be  explained  by  the  impaction  of  a 
stone  in  the  common  bile-duct  or  in  its  duodenal 
orifice. 

The  great  improvement  which  took  place  during 
the  last  two  months  in  which  the  case  was  under 
observation,  distinctly  points  to  the  patient  having 
suffered  from  an  attack  of  gall-stones,  but  whether 
the  gall-stone  eventually  escaped  from  the  biliary 
passages,  and  if  so,  whether  it  was  by  means  of  a 
biliary  fistula  or  per  vias  naturales,  it  is  impossible 
to  say. 
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CHAPTER  VIIL 

Irregular  or  Complicated  Cholelithiasis — Impaction  of  Gall-stoues  iu 
the  Biliary  Passages — Diagnosis  of  the  Seat  of  Impaction  of  a 
Biliary  Calculus — Local  and  Genei-al  Complications  of  Chole- 
lithiasis— Chronic  Jaundice — Infection  of  the  Bile  and  its  Con- 
sequences, Cholangitis,  Cholecystitis  and  Hepatitis — Cholan- 
gitis— Cholecystitis  and  Empyema  of  the  Gall-bladder — Calculous 
Hepatitis — Affections  of  the  Portal  Vein. 

It  lias  been  shown  in  a  previons  chapter,  that  in 
regular  or  uncomplicated  cholelithiasis  the  attacks 
of  gall-stones  end  by  the  escape  of  the  obstructing 
concretion  from  the  biliary  passages  into  the  duo- 
denum ^9er  vias  naturales,  after  varying  lengths  of 
time,  without  any  damage  to  the  tissues  resulting. 
From  the  intestinal  tract  the  concretion  passes  out  of 
the  body,  probably  without  exception,  in  the  stools, 
and  in  very  many  instances  without  attracting  atten- 
tion. 

This  favorable  termination  happens  in  the  majority 
(G6  per  cent.)  of  the  cases  of  cholelithiasis,  but  unfor- 
tunately in  a  very  large  proportion  of  the  patients 
the  disease  runs  a  more  unfavorable  course,  and  not 
uncommonly  it  ends  fatally. 

Irregular  or  Complicated  Cholelithiasis. 

The  first  step  towards  the  onset  of  an  irregular  or 
complicated  case  is  provided  either  by  the  irritation 
of  the  wall  of  the  gall-bladder,  which  frequently 
results  from  calculi  in  this  organ,  or  by  a  gall-stone 
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whicli,  in  trying  to  escape  into  tlie  duodenum,  becomes 
impacted  or  fixed  in  one  or  other  of  the  hepatic,  cystic 
or  common  bile-ducts,  or  in  the  ostium  duodenale  of  the 
last  duct,  and  which  completely,  or  almost  completely, 
prevents  the  flow  of  bile  past  it.  Biliary  stagnation 
with  its  accompanying  sources  of  danger  is  brought 
about  by  the  latter  event,  and  very  often  also  by  the 
former,  through  the  inflammation  arising  in  the  gall- 
bladder, and  extending  along  the  mucous  membrane 
of  the  cystic  and  common  ducts  and  obliterating 
their  lumen. 

The  Impaction  of  Gall-stones  in  the  Biliary  Passages. 

The  impaction  of  a  stone  almost  always  takes  place 
in  the  cystic  or  common  dact,  and  the  frequency  with 
which  either  of  these  ducts  is  obstructed  varies 
greatly. 

Schroder*  found  calculi  equally  often  in  both  ducts 
(13  per  cent,  of  loost-mortems  on  141  cases  of  gall- 
stones) in  older  subjects  impacted,  whilst  Courvoisier* 
only  met  with  them  in  the  common  duct  in  3'9  per 
cent.,  and  in  the  cystic  duct  in  6' 7  per  cent,  of  his 
cases  of  gall-stone  autopsies. 

Calculi  are  only  rarely  found  in  the  hepatic  duct 
(1  per  cent,  of  all  cases  of  gall-stone  autopsies),  and 
more  rarely  still  in  the  intra-hepatic  ducts. 

The  majority  of  the  calculi  found  in  these  ducts 
are  larger  in  size  than  a  cherry. 

When  in  the  common  duct,  the  stone  is  impacted 
at  the  duodenal  end,  or  in  the  ostium  duodenale  itself, 
in  about  half  the  cases. 

*  Ref.  Xaunyn,  op.  cit.,  p.  88. 
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The  greater  number  of  all  biliary  calculi  are  deve- 
loped in  the  gall-bladder  and  migrate  into  the  large 
ducts  after  they  have  grown  to  a  certain  size.  They 
may  even  pass  back  into  the  hepatic  duct  in  this  way. 
Occasionally  stones  formed  in  the  intra-hepatic  ducts 
pass  along  into  the  extra-hepatic  ducts. 

It  has  been  stated  in  a  previous  chapter  that  gall- 
stones may  increase  in  size  after  they  have  entered 
the  large  extra-hepatic  ducts,  provided,  of  course, 
that  they  remain  for  some  time  in  the  duct.  Concre- 
tions also  at  times,  but  very  rarely,  arise  de  novo  in 
the  large  ducts.  A  small  stone  which  has  passed 
into  the  common  bile-duct  may  remain  there  for  some 
time  without  causing  obstruction,  and  then,  having 
increased  in  size  by  the  deposition  of  stone-forming 
material,  it  becomes  too  large  to  allow  any  bile  to 
escape  past  it  into  the  duodenum,  and  symptoms  of 
complete  biliary  obstruction  develop. 

Diagnosis  of  the  Seat  of  Impaction  of  a  Biliary 

Calculus. 

There  are  certain  diffei'ences  in  the  physical  signs 
and  symptoms  resulting  from  the  obstruction  of  the 
different  portions  of  the  large  extra-hepatic  bile-ducts 
which  it  will  be  well  to  consider  here. 

Cijstic  Duct.— When  the  onset  of  the  obstruction  by 
a  calculus  in  this  duct  is  sudden,  there  is  generally 
a  rather  rapid  dilation  of  the  gall-bladder,  due  pro- 
bably to  the  exudation  of  inflammatory  fluid  in  addition 
to  the  retention  of  the  normal  secretion  of  the  mucous 
membrane.  When,  on  the  other  hand,  the  closure 
of  the  duct  is  more  gradual,  inflammation  of  the  wall  of 
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tlie  gall-bladder  is  set  up  at  tlie  origin  of  the  cystic 
duct,  which  extends  to  the  fundus  and  results  in  a 
shrinking  and  atrophy  of  the  whole  gall-bladder. 
This  latter  is  by  no  means  an  uncommon  occurrence 
in  obstruction  of  the  cystic  duct  from  gall-stones. 

Enlargement  of  the  liver  does  not  follow  a  simple 
obstruction  of  the  cystic  duct  by  a  gall-stone. 

EeiJatic  Duct.  —  When  calculi  are  found  in  this 
duct  they  are  generally  present  at  the  same  time,  or 
have  been  before,  in  the  common  duct. 

Common  Duct. — The  results  of  the  impaction  of  a 
stone  in  this  duct  are  very  important.    Dilatation  of 
the  ducts  behind  it  comes  on  to  a  varying  extent, 
whilst  on  the  duodenal  side  of  the  obstruction  the 
duct  generally  contracts,  or,  in  cases  of  long-standing, 
atrophies  or  becomes  almost  obliterated.    The  liver 
also  is  enlarged  as  a  rule.  The  cystic  duct  is  involved 
in  the  dilatation  behind  the  impaction,  and  may  enlarge 
so  as  to  resemble,  and  be  taken  for,  the  gall-bladder, 
but  the  latter  organ  is  rarely  dilated   when  the 
obstruction  in  the  common  duct  is  due  to  a  gall-stone. 
In  the  majority  of  cases  it  even  atrophies.  When, 
however,  the  obstruction  is  due  to  other  causes,  dila- 
tation of  the  gall-bladder  is  the  rule.  Thus  out  of  109 
cases  of  dilated  gall-bladder  from  obstruction  of 
the  common  duct,  the  obstruction  was  due  to  biliary 
calculi  in  seventeen  instances  only,  and  in  the  re- 
mainder to   other  causes — tumours,  occlusion,  &c. 
(Courvoisier).* 

The  same  writer  also  collected  seventy-eight  cases 
of  atrophied  gall-bladder  which  occurred  in  obstruction 

*  Op.  cit.,  p.  57. 
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of  the  common  duct,  and  in  which  the  cystic  duct 
was  patent^  and  in  seventy  of  these  the  cause  of  the 
obstruction  was  an  impacted  gall-stone.  In  the  re- 
maining eight  cases  the  obstruction  was  due  to  other 
causes,  but  in  five  of  them  the  gall-bladder  con- 
tained concretions  which  had  evidently  been  the  cause 
of  its  contraction. 

When  the  gall-bladder  does  dilate  in  consequence 
of  the  impaction  of  a  calculus  in  the  common  duct, 
the  enlargement  is  not  very  marked. 

The  symptoms  excited  by  a  stone  obstructing  the 
cystic  duct  differ  in  one  or  two  important  respects 
from  those  caused  by  a  similar  obstruction  in  the 
common  bile-duct.    The  pain  is  greater  when  a  stone 
is  passing  through  the  cystic  duct  than  when  it  is  in 
the  common  duct,  but  less  than  when  engaged  in  the 
ostium  duodenale  of  the  latter.    A  calculus  in  the 
common  duct  almost  invariably  causes  the  onset  of 
jaundice  and  its  consequences— itching,  bilious  urine, 
and  clay-coloured  stools;  whilst  obstruction  of  the 
cystic  duct  is  not  followed  by  jaundice  except  in  those 
rare  cases  in  which  a  gall-bladder,  enlarged  by  the 
obstruction  of  this  latter  duct,  or  a  cystic  duct  and 
gall-bladder  containing  calculi,  presses  on  the  com- 
mon duct  and  obliterates  its  lumen. 

Local  and  General  Complications  of  Cholelithiasis. 

The  complications  of  the  disease  follow  as  a  rule 
on  the  impaction  of  one  or  more  gall-stones  in  the 
bile-ducts,  or  on  their  retention  in  the  gall-bladder. 
The  results  of  such  impaction  or  retention  of  gall- 
stones are  obstruction  to  the  flow  of  bile  and  irritation 
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of  the  wall  of  tlie  biliary  passages.  These  latter 
conditions  excite  in  tlieir  turn  further  complications, 
the  nature  of  which  varies  according  to  the  situation 
of  the  offending  calculi.  The  most  important  of 
these  complications  are  chronic  jaundice,  infection  of 
the  bile  by  micro-organisms,  ulceration  of  the  walls 
of  the  biliary  passages,  malignant  disease  of  the  walls 
of  the  biliary  passages,  interstitial  pancreatitis,  and 
cirrhosis  of  the  liver.  Each  of  these  affections  has 
sequelae  of  its  own.  It  will  be  best  to  consider  each 
complication  separately  in  the  above  order. 

Chronic  Jaundice. — Any  of  the  causes  of  the  transient 
jaundice  which  appears  in  attacks  of  biliary  colic 
may  easily,  if  unrelieved,  lead  to  the  develop- 
ment of  chronic  jaundice.  This  latter  condition, 
however,  appears  most  frequently  as  a  result  of  the 
impaction  of  a  calculus  in  the  common  bile-duct  or 
in  its  duodenal  orifice.  The  obstruction  to  the  flow 
of  bile  in  such  cases  is  due  to  the  mechanical  re- 
sistance of  a  stone  in  the  duct,  and  also  to  inflam- 
matory thickening  of  the  mucous  membrane  of  the 
duct,  which  frequently  results  from  the  irritation  of 
the  retained  calculi.  As  long  as  the  conditions  which 
cause  the  jaundice  exist,  the  discoloration  of  the  skin 
remains. 

The  duration  of  chronic  jaundice  varies  greatly, 
from  so  many  weeks  to  six  years. 

An  interesting  case  of  jaundice  lasting  six  years, 
which  resulted  from  the  impaction  of  a  gall-stone  in 
the  biliary  passages,  is  recorded  by  Chadwick.^ 
The  following  is  a  brief  account  of  the  case. 

*  '  Brit.  Med.  Journ.,'  May  25th,  1895. 
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A  married  woman,  vst.  30,  was  seized  iu  January,  1889,  with  excru- 
ciating abdominal  pain,  which  was  accompanied  by  vomiting  but  by  no 
rigor.  Next  morning  jaundice  was  noticed,  and  it  remained  present 
until  the  patient's  death  in  December,  1894. 

No  history  of  any  subsequent  or  previous  attack  of  similar  pain 
was  obtainable,  and  the  patient  remained  in  fairly  good  health  until 
January,  1892,  when  she  was  admitted  into  the  Leeds  General  Infirm- 
ary, At  this  time  she  was  considerably  jaundiced,  the  liver  was 
enlarged,  ascites  was  present,  and  there  was  considerable  tenderness 
over  the  region  of  the  gall-bladder.  Xanthelasma  was  present,  oedema 
of  the  legs  appeared,  albumen  was  found  iu  the  urine,  and  "  hard 
nodules "  were  felt  in  the  right  lumbar  region.  The  ascites  dimin- 
ished whilst  the  patient  was  in  the  hospital.  The  diagnosis  of  malig- 
nant disease  of  the  liver  was  made.  The  woman  left  the  hospital,  and 
was  readmitted  iu  October,  1894.  At  this  time  she  was  markedly 
jaundiced,  and  looked  aged.  Examination  revealed  the  presence  of 
hsemorrhagic  staining  of  the  tissues,  great  enlargement  of  the  spleen, 
irregular  outline  of  the  abdomen,  visible  peristalsis,  dilatation  of  the 
stomach,  but  no  ascites,  no  xanthelasma,  and  no  enlargement  of  the 
liver  or  gall-bladder.  Violent  hamatemesis  and  melaena  ensued  in 
spite  of  the  administration  of  chloride  of  calcium.  After  this  the 
splenic  enlaigement  diminished,  but  the  patient  died  three  days  later 
(December  3rd),  or  five  years  and  eleven  months  after  the  primary 
onset  of  the  jaundice. 

A  post-mortem  examination  of  the  case  was  made,  when  the  follow- 
ing conditions  were  found. 

There  was  general  matting  together  of  all  the  abdominal  contents 
by  old  peritonitis.  The  spleen  weighed  21  oz. ;  liver  of  normal  size. 
The  gall-bladder  measured  three-quarters  of  an  inch  in  length  and 
one  third  of  an  inch  in  breadth.  No  trace  of  a  cystic  duct  could  be 
found.  On  opening  the  duodenum  a  shallow  depression  lying  half  au 
inch  from  the  pylorus  was  seen,  from  the  bottom  of  which  an  aperture, 
about  one  eighth  of  an  inch  in  diameter,  led  into  a  cavity  in  which  au 
egg-shaped  gall-stone  weighing  four  grammes,  when  dry,  was  found. 
From  the  cavity  in  which  the  stone  was  lying  a  passage,  one  eighth 
of  an  inch  in  diameter  and  two  inches  in  length,  communicated  with 
a  distended  hepatic  duct  seven  inches  long,  leading  to  the  left  lobe  of 
the  liver.  The  bile  papilla  opened  into  the  duodenum  three  inches 
from  the  pylorus,  and  the  common  duct  appeared  normal  and  pervious 
to  fluid. 
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The  description  of  this  case  is  not  as  clear  as  one 
could  wish,  but  it  is  probable  that  the  stone  left  the 
gall-bladder  and  became  impacted  at  the  junction  of 
the  common  and  cystic  ducts,  then  ulcerated  through 
the  wall  of  the  duct,  setting  up  general  peritonitis, 
which  subsided  after  a  time.  The  stone  probably 
escaped  into  a  local  peritoneal  abscess  outside  the 
common  duct,  but  communicating  with  the  hepatic 
duct.  In  this  situation  the  stone  exerted  obstructive 
pressure  on  the  wall  of  the  common  bile-duct,  and 
finally  eroded  a  small  hole  through  the  duodenal  wall, 
through  which,  however,  it  was  unable  to  escape 
itself.  The  obstruction  of  the  common  duct  was  not 
complete,  for  although  the  jaundice  existed  for  six 
years,  the  stools  were  not  always  clay-coloured. 

An  instance  of  recovery  after  jaundice  had  lasted 
nearly  six  years  is  recorded  by  Murchison,*  in  Case 
cxxxii  in  his  '  Clinical  Lectures  on  Diseases  of  the 
Liver,  &c.'  During  the  time  the  jaundice  was 
present,  the  patient  suffered  from  frequent  attacks  of 
pain,  with  rigors,  vomiting,  high-coloured  urine,  clay- 
coloured  stools,  and  diarrhoea.  She  was  also  much 
debilitated,  but  towards  the  end  of  six  years ^  the 
jaundice  began  to  pass  off  and  the  general  condition 
improved. 

Both  the  above  cases  are  of  exceptionally  long 
duration,  but  many  others  have  been  seen  in  which 
the  jaundice  lasted  two  or  three  years  (two  and  a  half 
years — Ramskill)  -  t 

As  a  rule,  however,  the  case  terminates  one  way 

*  Third  edit.,  1885. 

t  'Lfi"cet,'1876,i,  p.  379. 
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or  anotlier  in  two  or  three  niontlis,  and  a  case  is  re- 
corded (Spencer)^  in  wliich  death  occurred  in  the 
very  short  space  of  ten  days. 

The  jaundice  is  not  of  necessity  accompanied 
throughout  its  course  by  clay-coloured  motions,  foi' 
bile  can  frequently  escape  in  small  quantity  past  the 
obstructing  stone,  either  between  it  and  th6  wall  of 
the  duct,  or  else  by  a  new  channel.  In  Chadwick's 
case  a  small  amount  of  bile  always  escaped  past 
the  obstructing  stone,  either  through  the  patent 
common  duct,  or  through  a  small  opening  into  the 
duodenum  which  was  not  large  enough  to  allow  of 
the  escape  of  the  calculus.  The  stools  are  in  many 
cases  clay-coloured  for  a  time,  and  then  contain  bile 
as  described  in  a  previous  chapter. 

As  a  rule,  an  attack  of  biliary  colic  precedes  the 
appearance  of  jaundice,  but  sometimes  the  latter  sym- 
ptom develops  without  any  previous  pain.  Tliorntont 
met  with  one  case  in  which  icterus  came  on  gradually 
without  any  jDain  and  then  suddenly  became  intense 
with  accompanying  loss  of  appetite  and  flesh.  Several 
similar  cases  have  from  time  to  time  been  recorded. 

Elevation  of  temperature  may  be  absent  through- 
out the  course  of  the  jaundice,  as  seems  to  have  been 
the  case  in  Chadwick^s  patient,  or  there  may  be 
attacks  of  pyrexia,  indicating  either  the  probable 
presence  of  biliary  infection  or  simply  the  move- 
ments of  calculi  in  the  ducts. 

•  The  Te  rmination  of  Chronic  Jaundice  is  either  in 
recovery  after  the  escape  of  the  stone  by  natural  pro- 

*  '  Brifc.  Med.  Jouni.,'  1879,  i,  p.  149. 
t  Ibid.,  February  1st,  1896. 
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cesses  or  after  its  removal  by  operation  from  the 
biliary  passages,  or  else  in  death. 

A  fatal  termiDation  may  result  from  tlie  debilitated 
condition  wliich  is  so  liable  to  set  in  after  jaundice 
has  been  present  for  a  length  of  time.  Patients,  in 
whom  jaundice  persists,  become  cachectic  from  the 
continual  absorption  into  the  circulation  of  the  biliary 
constituents,  and  their  blood  becomes  impoverished, 
and  often  loses  its  power  of  coagulation  to  such  an 
extent  that  it  resembles  the  condition  in  which  it  is 
found  in  the  liEemorrhagic  diathesis.  For  this  latter 
reason  surgeons  often  object  strongly  to  operate  on 
cases  in  which  jaundice  has  been  a  prominent  symptom 
for  more  than  a  few  weeks. 

As  a  result  of  tbe  changes  in  the  blood,  chol^mia 
comes  on  Avitli  its  ever-increasing  debility  and  final 
coma,  and  death  is  at  times  due  to  this  cause. 

Xanthelasma  ^  is  not  at  all  uncommonly  met  with  in 
cases  of  long-standing  jaundice  (over  eighteen 
months),  though  the  exact  processes  which  determine 
its  development  are  not  known.  It  was  present  in 
Chadwick's  and  Murchison's  cases  of  chronic  jaun- 
dice. 

The  Diagnosis  between  Cholelithiasis  and  New 
Growths  as  the  cause  of  chronic  jaundice  is  at  times 
difficult. 

In  cholelithiasis  there  is  generally  a  history  of 
previous  attacks  of  colic,  the  pain  is  paroxysmal,  the 
jaundice  often  improves,  or  may  even  vanish  com- 
pletely for  a  time,  and  the  stools  frequently  are 
highly- coloured  with  bile,  and  then  clay-coloured, 
*  •  Trans.  Patli,  Soc.  Loud.,'  1882,  p.  381. 
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pyrexia  is  common,  the  liver  and  spleen  are  often 
enlarged,  no  nodules  or  evidences  of  new  growths 
can  be  felt  over  tlie  liver  or  gall-bladder,  and  the 
general  condition  of  the  patient  is  not  so  low  and 
serious  as  in  obstruction  from  malignant  growths. 

When  the  jaundice  is  due  to  obstruction  from  car- 
cinomatous growths  the  patient  rarely  lives  more 
than  twelve  months  after  its  onset,  and  the  discolora- 
tion never  passes  off,  the  pain  is  often  very  persistent, 
the  stools  remain  pale,  the  liver  frequently  is  en- 
larged and  nodular,  the  gall-bladder  may  be  felt  to 
be  hard  and  nodular,  the  spleen  is  rarely  enlarged, 
and  the  general  cachectic  condition  of  the  patient 
becomes  more  rapidly  exaggerated. 

It  may  be  impossible  to  diagnose  between  the  two 
conditions,  and  both  may  be  present  at  the  same  time 
in  a  patient. 

Infection  of  the  Bile  and  its  Consequences.  Cholangitis, 
Cholecystitis,  and  Hepatitis. 

One  of  the  most  important  dangers  of  biliary 
obstruction  and  stagnation  is  the  great  risk  which 
the  bile  runs  of  becoming  infected  by  micro-organ- 
isms, many  of  which  set  up  inflammation  of  the  walls 
of  the  ducts.  Naunyn*  has  devoted  his  attention  to 
this  branch  of  the  disease  lately,  and  I  quote  some 
of  the  conclusions  which  he  has  come  to  on  the 
subject. 

Cholangitis. — Infection  of  the  bile  frequently  results 
in  a  general  inflammation  of  the  lining  membrane  of 

*  Op.  cit.,  p.  103,  et  seq. 
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the  bile-ducts — cliolaugitis  or  angiocliolitis, — and  of 
tlie  gall-bladder — cholecystitis.  The  Bacterium  coll 
commune  is  very  often  the  cause  of  this  infection,  but 
staphylococci  and  streptococci  are  not  uncommonly 
present  when  the  inflammation  takes  on  a  more 
purulent  character.  The  former  bacillus  sets  up  an 
exudative  inflammation  of  the  ducts,  and  also,  at 
times,  a  hepatitis.  This  simple  cholangitis,  as  a 
rule,  only  becomes  of  clinical  importance  when 
its  frequent  sequelae,  cholecystitis  and  hepatitis 
or  abscess-formation  in  the  liver  substance,  come 
on,  but  it  may  result  in  a  general  and  fatal 
infection  of  the  body,  endocarditis  being  at  times 
set  up. 

Netter  and  Martha"^  record  observations  on  a  case 
in  which  there  was  purulent  cholangitis  (without 
any  noteworthy  hepatitis)  and  endocarditis,  and  the 
bacillus  found  in  the  vegetations  of  the  latter  was 
identical  with  one  which  was  found  in  the  bile.  In 
another  case  there  was  no  pus  in  the  biliary  passages 
at  all,  and  death  resulted  from  ulcerative  endocarditis. 

Jaccoud  t  and  Aubert  %  also  found  the  latter  con- 
dition present  in  cases  of  cholangitis.  Purulent 
cholangitis  is  not  infrequent  in  cholelithiasis,  espe- 
cially when  calculi  occur  in  the  intra-hepatic  ducts. 
It  is  occasionally  met  with  when  calculi  are  impacted 
in  the  large  extra-hepatic  ducts,  pus  lying  amongst 
the  stones  or  between  them  and  the  wall  of  the  duct. 

*  '  Arch,  de  PhysioL,'  1886,  vol.  ix. 
t  '  Clin.  Med.  de  Lariboisiere.' 

%  "  De  rendocardite  ulcereuse  vegetante  dans  les  infections  biliaires," 
*  These  de  Paris,'  1891. 
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Occasionally  all  tlie  ducts  behind  an  obstruction  in 
the  common  duct  are  filled  with  pus. 

Cholecystitis  and  Empyema  of  the  Gall-bladder. 

An  infectious  inflammation  is  a  more  serious  con- 
dition than  a  simple  cholangitis,  for  very  frequently 
infectious  cholecystitis  develops,  which  leads  to  an 
empyema,  especially  when  the  secretion  of  the  mucous 
membrane  of  the  bladder  cannot  escajDe,  but  collects 
and  distends  the  organ. 

The  contents  of  a  gall-bladder  distended  as  a  result 
of  cholecystitis  consist  of  bile,  which  is  rapidly  ab- 
sorbed after  closure  of  the  cystic  duct,  the  pathologi- 
cal secretion  of  the  mucous  membrane,  and  pus  cells  in 
greater  or  less  profusion  according  to  the  severity  of 
the  inflammation.  In  severe  cases  as  much  as  a  litre 
of  pure  pus  may  be  found  in  the  distended  bladder. 
Micro-organisms  are  also  generally  present. 

In  most  cases  the  exudative  cholecystitis  which 
gives  rise  to  empyema  of  the  gall-bladder  is  the 
result  of  cholelithiasis,  and  generally  the  obstructiug 
stone  is  in  the  cystic  duct  or  the  neck  of  the  gall- 
bladder, rarely  in  the  common  duct.  Courvoisier* 
traced  an  association  between  the  cholecystitis  and 
cholelithiasis  in  41  out  of  55  cases  of  empyema  of 
the  gall-bladder.  In  Naunyn's  experience  dilatation 
of  the  gall-bladder,  when  it  reaches  an  extreme 
degree  in  ordinary  cases  of  biliary  colic,  depends  not 
only  on  simple  distension  of  this  organ  by  the  biliary 
stagnation,  but  also  on  an  infectious  exudative  chole- 

*  Ref.  Niiuiiyu,  op.  cit.,  p.  105. 
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cystitis.  He  met  with  five  cases  of  tliis  nature  wliicli 
lie  records  in  fall. 

The  inflammation  of  the  gall-bladder  may  in  such 
cases  extend  to  the  peritoneum  and  cause  death  from 
peritonitis,  or  the  infection  may  become  general  and 
cause  death  with  symptoms  of  septic  poisoning. 
Calculous  cholecystitis  is  not  always,  however,  ushered 
in  by  an  attack  of  biliary  colic.  What  is  necessary 
for  its  development  is  biliary  stagnation,  and  the 
entrance  of  the  Baderiim.  coll  commune. 

In  all  Naunyn's  cases  mentioned  above,  the  chole- 
cystitis was  ushered  in  by  an  attack  of  biliary  colic 
caused  by  a  stone  entering  the  cystic  duct. 

In  four  of  the  five  cases  jaundice  was  absent,  and 
was  only  slightly  marked  in  the  fifth.  The  liver  was 
but  slightly  enlarged;  fever  was  absent  or  only  very 
trifling,  with  an  occasional  mild  rigor;  the  distended 
gall-bladder  reached  to  the  umbilicus,  and  was  pain- 
ful at  first,  but  not  so  after  a  few  days.  The  spleen 
was  enlarged  to  percussion  in  four  cases,  and  could 
just  be  palpated  in  the  fifth.  The  Bacterium  coU 
commune  was  present  in  three  of  the  cases.  All  the 
patients  did  well,  though  the  stone  probably  remained 
impacted  in  the  cystic  duct  in  every  case.  The  gall- 
bladder tumour  vanished  very  slowly,  the  contents 
being  gradually  absorbed. 

Naunyn  is  of  the  opinion  that  the  slight  forms  of 
distension  of  the  gall-bladder  which  commonly  result 
from  biliary  obstruction  are  also  due  to  an  acute 
infectious  cholecystitis. 

Cases  of  acute  infectious  cholecystitis  which  do 
well  for  a  time  are  very  liable  to  relapse  or  to  run  a 
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more  chronic  course.  In  the  latter  instance  the 
symptoms  are  those  of  a  distinct  inflammatory 
affection,  or  an  indolent  tumour  of  the  gall-bladder 
alone  remains  as  the  chief  abnormal  condition. 

In  chronic  cases  pyrexia  is  apt  to  come  on  irregu- 
larly, but  it  may  be  absent  altogether.  With  the 
exacerbations  of  temperature  the  distension  of  the 
gall-bladder  increases,  and  it  becomes  painful  once 
more.  Rupture  of  the  distended  organ  is  liable  to 
take  place,  and  adhesions  between  the  gall-bladder 
and  neighbouring  organs  frequently  occur,  which 
generally  result  in  the  formation  of  fistulous  com- 
munications between  the  adherent  organs. 

Suppuration  resulting  from  the  Irritation  of  the 
Gall-hladcler  hy  retained  Calculi. — A  certain  quantity 
of  pus  or  purulent  fluid  is  not  at  all  uncommonly  met 
with,  either  post-morterii  or  in  operations  during  life, 
in  a  gall-bladder  which  contains  calculi  without  there 
being  any  distension  of  the  organ,  or  what  might  be 
called  a  true  empyema  of  the  gall-bladder.  Such  a 
condition  probably  arises  from  continued  irritation 
of  the  mucous  membrane  by  the  hard  foreign  bodies 
Avhich  are  constantly  pressing  on  it,  even  though  such 
pressure  may  be  but  slight.  An  infectious  chole- 
cystitis is  not  necessary  for  the  development  of  this 
form  of  suppuration,  although  of  course  there  must 
be  some  degree  of  local  inflammation  of  the  mucous 
membrane  of  the  gall-bladder  resulting  from  the 
pressure  of  the  gall-stones,  and  the  pus  so  formed 
may  contain  micro-organisms. 

The  Symptoms  of  Empyema  of  the  Gall-hladder  vary 
greatly  in  different  cases.    In  acute  empyema,  the 
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patient,  witli  or  without  previous  s3niiptoms  of  malaise, 
is  suddenly  seized  with  severe  abdominal  pain,  which 
is  most  marked  in  the  right  hypochondriac  region. 
Symptoms  of  peritonitis  then  develop,  and  fever  is 
generally  present.  Such  cases  may  terminate  fatally 
in  a  very  few  days.  Chronic  empyema  generally 
begins  with  an  attack  of  biliary  colic,  or  after  sym- 
ptoms of  gastric  troubles.  Dull  pain  over  the  region 
of  the  gall-bladder  continues,  and  may  be  accompanied 
by  pyrexia,  and  a  tumour  develops  from  distension 
of  this  organ.  The  symptoms  are,  as  a  rule,  very 
indefinite ;  colic  and  jaundice  may,  or  may  not,  be 
present. 

In  some  cases  it  is  probable  that  hydrops  of  the 
gall-bladder  becomes  purulent  from  the  entrance  of 
micro-organisms. 

The  diagnosis  of  the  nature  of  the  tumour  and  of  the 
organ  from  which  it  arises  is  arrived  at  by  the  methods 
of  physical  examination  described  under  "  Distension 
of  the  gall-bladder.^' 

Ei-ploratory  Puncture  of  a  Distended  Gall  bladder, 
when  undertaken  must  be  made  with  care,  using  a 
fine,  short  needle  and  avoiding  the  edge  of  the  liver 
and  the  bowels.  Even  when  the  needle  can  be  passed 
into  the  gall-bladder  without  running  either  of  the 
above  risks,  the  patient  is  subjected  to  a  source  of 
dans-er  from  the  great  readiness  with  which  the 
contents  of  the  distended  gall-bladder  exude  even 
through  the  finest  punctures.  Peritonitis  ending 
fatally,  as  happened  in  a  case  recorded  by  Williams,^ 
may  follow  exploratory  puncture  of  a  distended 
*  '  Brit.  Med.  Journ.,'  Jan.  25th,  1896. 
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gall-bladder.  If  exploratory  puncture  be  strongly 
indicated,  precautionary  measures  to  prevent  the 
onset  of  peritonitis,  namely  the  local  application  of 
ice  to  the  abdomen  over  the  swelling,  and  keeping 
the  patient  absolutely  at  rest,  must  be  taken. 

If  pus  be  obtained  as  a  result  of  the  puncture,  the 
diagnosis  of  the  case  is  made  sure. 

Calculous  Hepatitis. 

Suppuration  with  the  formation  of  abscesses  may  be 
set  up  in  the  liver  as  a  result  of  cholelithiasis. 
Schroder^  met  with  this  condition  nine  times  in 
1-44  jjo-yi-^nor^ms  on  cases  of  gall-stones,  but  it  is 
A'ery  rarely  diagnosed  during  life.  Calculous  hepatitis 
may  arise  in  three  ways  : 

1.  An  Em^njema  of  the  Gall-hladder  may  Bupture 
into  the  Liver  Substance  after  the  formation  of  adhe- 
sions between  the  inflamed  bladder  and  the  lower 
surface  of  the  liver.  Such  an  event  is,  however,  rare, 
and  only  a  few  cases  of  this  nature  have  been  met 
with. 

2.  The  Litra-hepatic  Cholangitis  at  times  becomes 
Furulent,  and  invades  the  liver  substance  by  direct 
extension,  causing  the  formation  of  abscesses  which 
may  assume  different  types. 

(«)  Miliary  Abscesses  of  the  size  of  a  millet  or 
hemp  seed,  and  pale  in  colour,  formed  by  the  collection 
of  pus  in  the  fine  branches  of  the  inflamed  bile-ducts, 
or  by  the  extension  of  the  inflammation  into  the 
hepatic  parenchyma  (pericholangitic  abscesses).  This 

*  Ref.  Naimyii,  op.  cit.,  p.  122. 
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latter  condition  may  be  the  starting-point  of  larger 
hepatic  abscesses. 

(6)  Inflammatory  Destruction  of  the  Wall  of  the  Duct 
sometimes  leads  to  the  formation  of  larger  biliary 
abscesses  of  the  size  of  peas  or  nuts.  They  contain 
a  yellowish  muco-purulent  fluid, pigment,  detritus,  and 
small  concretions.  Their  walls  may  be  formed  by 
embryonic  and  by  pyogenic  tissue.  When  there  is 
biliary  stagnation  the  contents  of  the  abscesses  have 
a  more  greenish  tint. 

These  biliary  abscesses  may  remain  discrete  and 
scattered  throughout  the  liver  substance,  or  else 
many  of  them  come  together  and  form  a  large  focus 
of  suppuration.  Two  or  more  such  abscesses  of  the 
size  of  apples,  connected  together  by  dilated  biliary 
ducts,  are  at  times  met  with  in  the  liver,  the  centres 
of  the  dilated  ducts  and  the  abscesses  being  filled 
with  a  more  or  less  bile-stained  purulent  fluid,  which 
may  contain  biliary  concretions. 

An  interesting  case,  belonging  probably  to  this 
class  of  hepatic  suppuration,  was  admitted  into  the 
Manchester  Royal  Infirmary,  under  the  care  of  Dr. 
Steell.  The  case  was  published  by  Dr.  Steell,*  but 
I  will  give  a  short  account  of  it  here. 

The  patient,  a  man  set.  34,  had  for  the  three  years  previous  to  his 
coming  under  observation  been  subject  to  attacks  of  pain  in  the  right 
hypochondriac  region,  unaccompanied  by  sickness,  and  during  the 
latter  half  of  this  time  he  had  been  jaundiced  and  had  passed  clay- 
coloured  stools.    Both  these  symptoms  varied  in  their  intensity. 

On  March  11th,  1892,  whilst  asleep  with  his  head  resting  on  a  table, 
patient  was  "struck"  with  a  severe  pain  in  the  upper  part  of  the  right 


*  «  Manch.  Med.  Chron.,'  May,  1892. 
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side  of  the  abdomen.  He  had  no  rigor.  Dyspnoea  and  cough  came 
on  next  day,  and  the  pain  persisted. 

On  March  12th,  patient  was  admitted  into  the  Infirmary  complain- 
ing of  severe  pain  in  the  right  hypochondrium,  and  of  dyspnoea.  He  was 
then  jaundiced,  and  appeared  to  be  very  ill.  Next  day  as  complete 
an  examination  as  was  possible  in  the  patient's  serious  condition  was 
made,  when  the  liver  was  found  to  be  much  enlarged,  and  patient 
complained  of  pain  over  this  organ.  Just  below  the  right  costal  arch 
was  seen  a  distinct,  localised,  obscurely-fluctuating  fulness  or  swelling, 
which  was  exquisitely  tender.  Sitting  up  in  bed  increased  the  pain. 
Dulness  and  moist  sounds  were  found  over  the  bases  of  both  lungs. 

The  temperature  on  the  evening  of  the  15th  was  103'2° ;  on  the 
morning  of  the  16tli  101*4°.    Pulse  108,  respiration  50. 

The  local  fulness  below  the  right  costal  arch  was  punctured  with 
an  exploring  needle,  and  a  syriugeful  of  thick  pus  obtained.  Patient 
was  too  ill  to  bear  an  operation,  so  the  abscess-cavity  was  aspi- 
rated, and  about  1  oz.  of  thick  pus  withdrawn.  Patient  died  the  same 
night  (March  16th). 

Post-mortem  Observations. — Liver  enlarged,  weighing  6  lb.  6  oz. 
The  left  lobe  was  specially  affected.  Surface  covered  with  recent 
lymph.  No  gall-bladder  could  be  seen,  but  the  duodenum  and  neigh- 
bouring structures  were  adherent  to  the  under  surface  of  the  liver 
over  its  usual  situation. 

Towards  the  anterior  margin,  and  extending  backwards  on  each 
side  of  the  falciform  ligament  to  beyond  the  middle  of  the  upper 
surface  of  the  liver,  was  a  large  irregular  prominence  of  soft,  necrotic 
tissue.  On  section,  this  soft  prominence  was  found  to  consist  of  an 
irregular,  acute,  infiltrating,  suppurative  hepatitis.  Many  bile-ducts 
distended  with  yellow  bile,  and  containing  blackish  biliary  concre- 
tions, which  were  soft  and  gritty,  and  consisted  of  bile  pigment  com- 
pounds and  cholesterin,  were  seen. 

The  gall-bladder  was  represented  by  only  a  small  mass  of  fibrous 
tissue,  which  was  adherent  to  the  duodenum  and  neighbouring  struc- 
tures. The  cystic  duct  contained  several  black  calculi,  and  others 
were  found  in  the  distended  hepatic  and  common  bile-ducts.  The 
ostium  duodenale  was  blocked  by  a  club-shaped  calculus. 

Hajmorrhagic  infarcts  were  found  in  the  lower  lobe  of  the  right 
lung  and  in  the  right  kidney.  The  spleen  was  enlarged.  There  was 
no  endocarditis. 
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(3)  Necrosis  of  the  Liver  Cells  may  result  from  biliary 
stagnation^  and  excite  tlie  formation  of  intra-hepatic 
abscesses,  the  necrosed  cells  being  cast  off  from  tbe 
surrounding  liealtliy  tissue  by  a  process  of  suppura- 
tion. This  process  has  been  seen  to  take  place  as  a 
result  of  experimental  ligature  of  the  common  bile- 
duct  in  animals.  It  was  termed  "hepatitis  sequestrans'^ 
by  Teuffel.-^ 

(4)  True  Metastatic  Abscesses  may  form  in  the  liver, 
tlie  emboli  which  excite  their  development  being 
derived  from  an  inflamed  gall-bladder,  whence  they 
are  carried  to  the  portal  vein  into  which  the  venous 
blood  of  the  gall-bladder  normally  passes.  From 
the  large  branches  of  tlie  portal  vein  the  emboli  enter 
tbe  liver,  and  excite  suppuration  in  the  small  intra- 
hepatic venules. 

The  development  of  these  metastatic  intra-hepatic 
abscesses  in  cbolelithiasis  may  be  compared  with  that 
which  results  from  suppuration  in  other  portions  of 
the  alimentary  tract  from  which  the  portal  vein 
arises. 

Symptoms  of  the  Hepatic  Suppuration,  which  de- 
velop as  a  result  of  cholangitis,  are  obscure.  The 
most  important  is  the  pyrexia,  which  is  generally 
present.  Charcot t  described  it  under  tlie  name  of 
"  intermittent  hepatic  fever,"  and  ChauffardJ  thinks 
that  its  nature  would  be  more  distinctly  explained  by 
terming  it  "intermittent  biliary-septic  fever."  In 
character  it  often  greatly  resembles  malarial  fever 

*  '  Schmidt's  Jahrbucber,'  1878.  t  Op.  cit. 

X  'Traite  de  Medecine/  par  MM.  Charcot,  Bouchard  et  Brissaud, 
vol.  iii,  p.  709. 
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with  tj^pical  rigors,  which,  however,  in  the  biliary 
fever  come  on  generally  in  the  evening,  and  with 
irregular  intervals  of  health.  Quinine  has  no  effect 
on  the  latter  fever,  nor  are  the  malarial  parasites 
found  in  the  blood.  The  exacerbations  of  tempera- 
ture are  often  accompanied  by  attacks  of  biliary  colic, 
or  may  alternate  with  them ;  they  trouble  the  patient 
for  weeks  or  months,  until  death  occurs  or  the 
calculus  escapes  from  the  bihary  passages.  During 
the  attacks  of  fever  the  amount  of  urea  excreted  in 
the  urine  is  greatly  diminished,  probably  because  the 
liver  is  unable  to  form  any  during  the  pyrexia 
(Charcot). 

Instead  of  being  intermittent,  the  pyrexia  may 
be  more  of  a  remittent  type,  rising  in  the  evening, 
falling  in  the  morning,  and  running  a  chronic  course. 
Both  varieties  of  fever  are  to  be  distinguished  from 
that  which  accompanies  an  ordinary  attack  of  biliary 
colic  (q.  v.),  which  is  quite  of  a  transitory  nature, 
rarely  lasting  more  than  two  or  three  days  at  the  most. 

The  severity  of  the  pyrexia  is  not  always  a  true 
indication  of  the  extent  of  the  suppurative  process  in 
the  liver,  for  the  temperature  may  remain  normal 
whilst  there  is  a  distinct  amount  of  pus  present  in 
the  liver. 

The  pathological  cause  of  the  increased  temperature 
is,  in  all  probability,  the  absorption  from  the  bile 
into  the  blood  of  a  toxic  body,  formed  by  the  micro- 
organisms present  in  the  former  fluid.  Enlargement 
of  the  spleen  is  often  present  in  cases  of  Ibiliary 
infection. 

The  development  of  a  cholecystitis  with  a  recog- 
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nisable  enlargement  of  the  gall-bladder,  will  aid  iu 
the  diagnosis  of  angiocliolitis,  but  very  frequently  the 
disease  is  not  suspected  during  life,  and  is  only  dis- 
covered at  the  post-mortem  examination. 

Affections  of  the  Portal  Vein. 

Affections  of  the  portal  vein  are  occasionally  met 
with  in  cholelithiasis  when  the  calculi  are  in  the 
common  duct,  and  also  when  in  the  cystic  duct 
and  gall-bladder. 

Pressure  on  the  main  branches  of  the  vein  in  the 
hilus  of  the  liver  may  cause  a  pylephlebitis  which 
leads  to  obstruction  of  the  branches  of  the  portal 
vein  in  the  liver  by  the  formation  of  a  fibrinous  clot, 
or  else  the  pylephlebitis  may  be  of  a  suppurative 
type  and  set  up  the  formation  of  abscesses  in  the 
liver  substance. 

Occasionally  a  gall-stone  perforates  the  wall  of  the 
common  duct,  excites  the  formation  of  an  abscess 
immediately  in  contact  with  the  trunk  of  the  portal 
vein  under  the  lower  surface  of  the  liver,'^  and  this 
in  its  turn  sets  up  a  pylephlebitis  or  ruptures  into 
the  vein,  with  the  result  that  metastatic  or  embolic 
abscesses  are  formed  throughout  the  liver. 

The  diagnosis  of  affections  of  the  portal  vein  in 
cholelithiasis  is  rarely  made  during  life,  although  the 
symptoms  which  such  conditions  excite  are  very 
severe,  as  in  the  following  case,  which  Buddt  men- 
tions, in  which  suppurative  pylephlebitis  was  found 
post  mortem  in  a  case  of  gall-stones. 

*  Bristowe,  '  Trans.  Path.  Soc.  Loud.,'  vol.  ix,  p.  285. 
f  Op.  cit.,  p.  176. 
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A  woman,  30  years  of  age,  suffered  from  a  severe  attack  of  illness 
accompanied  by  ranch  epigastric  pain  and  jaundice,  which  was  sup- 
posed to  be  caused  by  the  passage  of  gall-stones.  She  never  completely 
recovered  from  the  illness,  and  during  the  last  seventeen  months  of 
her  life  was  troubled  with  "aguish  attacks  which  recurred  at 
irregular  intervals  varying  from  a  few  days  to  a  week.  These  attacks 
were  generally  attended  with  pain  about  the  liver  and  jaundice.  The 
spleen  was  large,  and  the  right  lobe  of  the  liver  extended  down  to  the 
crest  of  the  ilium." 

Quinine  did  not  improve  the  case.  An  attack  of  severe  biliary 
colic,  followed  by  the  passage  of  a  laminated  gall-stone  in  the  stools, 
took  place  two  or  three  months  before  death.  After  the  passage  of 
this  stone  the  "  aguish "  attacks  increased  greatly  in  severity,  and 
finally  the  patient  died. 

Post-mortem,  suppurative  pylephlebitis  was  found  in  the  hepatic 
branches  of  the  portal  vein,  the  main  branches  in  the  fissure  of  the 
liver  containing  firm,  recent  thrombi.  An  irregular  abscess  surrounded 
by  gangrenous  liver  substance,  and  connected  with  the  suppurating 
portal  vein,  was  found  in  one  part  of  the  liver.  The  gall-bladder  con- 
tained mucus,  and  its  coats  were  healthy,  but  marked  by  the  cicatrix 
of  an  old  ulcer  near  the  neck.  The  cystic  and  common  ducts  were 
distended,  and  about  an  inch  from  the  duodenum  a  gall-stone,  the  size 
of  an  acorn,  was  firmly  impacted.  There  was  no  trace  of  recent  ulcera- 
tion.   The  liver  and  spleen  were  much  enlarged. 
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CHAPTER  IX. 

Ulceratiou  of  the  Mucous  Membrano  of  the  Biliary  Passages  and  its 
Results— Hajmorrhage  into  the  Biliary  Passages— Perforation  or 
Rupture  of  the  Thin  Wall  of  the  Distended  Bile-duct  or  Gall- 
bladder— Local  or  General  Peritonitis. 

Ulceration  of  the  Wall  of  the  Biliary  Passages. 

The  constant  pressure  which  is  exerted  on  the  wall 
of  the  biliary  passages  by  a  calculus  lodged  in  one 
of  the  larger  ducts  or  in  the  gall-bladder  leads  to 
ulceration  of  the  mucous  membrane  lining  the  in- 
terior of  these  structures.  The  extent  of  the  ulcera- 
tive process  varies  according  to  the  amount  of  pres- 
sure to  which  the  tissues  are  subjected,  and  to  the 
length  of  time  during  which  such  pressure  persists. 
In  the  slighter  cases  the  erosion  of  tissue  is  quite 
superficial,  w^iilst  in  the  more  serious  ones  the  ulcera- 
tion may  extend  through  the  mucous  and  submu- 
cous coats  to  the  peritoneal  surface  of  the  bile-duct 
and  gall-bladder. 

Ulceration  of  the  wall  of  the  biliary  passages  is  a 
somewhat  common,  and  a  very  important,  compli- 
cation of  cholelithiasis.  The  importance  of  this  con- 
dition is  due  to  the  consequences  which  not  infre- 
quently supervene  upon  the  ulceration,  and  not  so 
much  to  the  ulceration  itself. 

EesuUs  of  BiUary  Ulceration.— In  the  simpler 
forms  the  ulcers  will  heal  rapidly  if  the  irritating 


ULCEEATfON  OF  THE  WALL  OF  THE  BILIARY  PASSAGES.  181 


iDody  escapes  or  is  removed^  but  siicli  cases  are  rarely 
met  with  clinically.  It  is  the  more  serious  conditions 
which  result  in  symptoms  severe  enough  to  attract 
attention  during  life. 

Ulceration  of  the  walls  of  the  bile-ducts  or  gall- 
bladder may  result  in  one  of  the  following  con- 
ditions : 

(1)  Ha3morrhage  into  the  biliary  passages  or  liver 
substance. 

(2)  Perforation  or  rupture  of  the  wall  of  the  bile- 
duct  or  gall-bladder. 

(3)  Extension  of  the  inflammation  to  the  perito- 
neum^ with  the  further  development  of  a  local  or  even 
of  a  general  peritonitis. 

(4)  The  formation  of  adhesions  between  the  in- 
flamed peritoneal  coats  of  the  ulcerated  biliary  pas- 
sage and  of  the  neighbouring  organs,  which  may  be 
followed  by  ulcerative  perforation  of  the  adherent 
structures,  and  the  formation  of  a  false  communica- 
tion between  the  adherent  organs. 

(5)  The  contraction  of  the  lumen  of  the  biliary 
passage  by  the  cicatrisation  of  the  ulcer. 

(6)  The  formation  of  new  growths  round  the 
ulcer. 

Haemorrhage  into  the  Biliary  Passages  or  into  the 
liver  substance  itself  is  a  very  rare  complication  of 
cholelithiasis.  Still,  a  few  such  cases  have  been 
recorded.  The  bleeding  takes  place  as  a  result  of 
erosion  of  the  small  blood-vessels  in  the  wall  of  the 
duct,  or  of  the  perforation  of  larger  ones  in  the  fissure 
of  the  liver  either  by  ulceration  or  by  puncture  with 
a  sharp  corner  of  a  gall-stone. 
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Calin^  had  a  patient  who  died  after  suffering  for 
some  time  from  symptoms — including  hfematemesis 
and  melaena — which  might  have  been  caused  by  a 
gastric  ulcer  or  by  gall-stones.  Post  mortem  it  was 
found  that  a  sharp  corner  of  a  gall-stone  in  the  cystic 
duct  had  set  up  a  "  spurious  aneurysm  "  of  the  right 
hepatic  artery  which  ruptured  into  the  hepatic  duct. 

Paulyt  has  recorded  a  curious  and  interesting  case 
in  which  the  patient^  a  married  woman  aged  47,  with 
five  children,  died  suddenly  in  great  pain  during  an 
attack  of  cholelithiasis.  The  ^o.si-??ioriem  examination 
showed  that  the  liver  substance  was  very  soft,  and 
in  it  was  an  extensive  fissure  from  which  profuse 
haemorrhage  had  occurred.  The  extravasated  blood 
had  stripped  the  capsule  off  a  great  portion  of  the 
right  lobe  of  the  liver,  and  then  burst  through  it  into 
the  peritoneal  cavity.  Many  calculi  were  found  in  the 
gall-bladder  and  bile-ducts.  There  was  no  sign  of 
peritonitis.  The  actual  exciting  cause  of  the  rupture 
of  the  liver  substance  could  not  be  made  out.  Pauly 
suggested  that  the  organ  had  been  softened  by  the 
action  of  micro-organisms. 

There  were  no  symptoms  during  the  patient's  life 
to  suggest  the  occurrence  of  haemorrhage  in  this 
case. 

Perforation  or  Rupture  of  the  thin  Wall  of  the  dis- 
tended Bile-duct  or  Gall-bladder,  from  the  sudden  appli- 
cation of  pressure  external  to  the  biliary  system,  not 
infrequently  takes  place.    Cases  have  been  met  with 

*  '  Berlin  klin.  Wocli.,'  1886,  p.  353. 
f  '  Lyon  Medicale,'  1892,  p.  430, 
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and  recorded^  in  wliicli  this  sudden  pressure  was 
induced  by  coughing,  vomiting,  parturition,  and  by 
blows  upon  the  surface  of  the  body  over  the  region 
of  the  gall-bladder  and  liver.  Attempts  to  overcome 
the  obstruction  due  to  an  impacted  gall-stone  by 
massage  over  a  distended  gall-bladder  are  very  likely 
to  cause  rupture  of  the  wall  of  the  biliary  passages. 
The  rupture  may  take  place  whilst  the  walls  of  the 
biliary  passages  are  simply  thinned  by  the  disten- 
sion, or  else  through  the  base  of  an  ulcer  formed 
by  the  pressure  of  the  obstructing  gall-stone.  If 
there  be  no  adhesions  between  the  wall  of  the  biliary 
passages  and  the  neighbouring  organs,  the  contents 
of  the  former,  when  rupture  takes  place,  will  escape 
into  the  peritoneal  cavity.  Such  an  event  may  ter- 
minate fatally  through  the  onset  of  general  peritonitis, 
especially  if  the  extravasated  contents  of  the  biliary 
passages  are  purulent  or  contain  infectious  micro- 
organisms. 

The  escape  of  non-infectious  bile  into  the  peritoneal 
cavity  is  not  such  a  serious  accident  as  when  the 
extravasated  fluid  is  infectious.  Peritonitis  does  not 
readily  ensue,  and  large  quantities  of  bile  may  be 
absorbed  from  the  peritoneal  cavity.  Several  cases 
have  also  been  recorded  in  which  many  pints  of  bile 
have  been  removed  by  ^'paracentesis  abdominis,"  or 
by  incision  and  drainage  from  the  abdominal  cavity, 
with  subsequent  recovery. 

In  the  more  serious  event  of  infectious  bile  enteriner 
the  general  peritoneal  cavity,  the  prognosis  is  good  if 
the  case  be  diagnosed  and  laparotomy  be  done  early. 
*  Mosse,  '  Des  accidents  d.  1.  lith.  bil.,'  These  d'agregation,  Paris,  1880. 
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Mayo  Robson*  operated  on  such  a  case,  iu  wliicli 
several  pints  of  bile  and  pus,  wliicli  bad  escaped 
through  a  ruptured  bile-duct,  were  removed  from  a 
patient  who  had  developed  acute  peritonitis  after 
suffering  from  symptoms  of  gall-stones  for  twenty- 
nine  years.  The  patient  recovered  cooipletely,  and 
was  at  work  in  two  months  from  the  time  of  the 
operation. 

A  favourable  result  unfortunately  does  not  always 
follow  an  operation  in  these  cases,  as  the  point  of 
rupture  may  be  hard  to  find,  even  when  in  the  gall- 
bladder, and  when  sought  for  carefully. 

Hawkiusf  records  a  case  In  which  a  man  was  suddenly  seized  with 
pain  in  the  upper  part  of  the  abdomen  and  with  vomiting.  As  the 
symptoms  continued,  and  even  increased  in  severity,  the  abdomen  was 
opened  at  the  end  of  three  days,  when  acute  general  peritonitis  was 
found,  and  two  pints  of  bile-stained  fluid  were  removed  from  the 
abdominal  cavity.  No  perforation  could  be  found  in  the  gall-bladder 
or  ducts,  although  carefully  sought  for  with  the  fingers,  nor  could 
any  bile  be  seen  to  exude  onto  the  peritoneal  surface  of  these  struc- 
tures on  applying  pressure  to  the  gall-bladder.  The  patient  died 
thirty-six  hours  after  the  operation,  and  post-moriem  an  ulcer,  one 
third  of  an  inch  In  its  greatest  diameter,  was  found  inside  the  gall- 
bladder to  the  right  of  the  fundus.  From  the  floor  of  the  ulcer  a 
small  oblique  passage  ran  to  the  peritoneal  surface  of  the  gall-bladder, 
opening  by  a  minute  orifice  through  which  bile  could  escape. 

As  an  instance  of  a  successful  operation  on  a  rup- 
tured gall-bladder  with  suture  of  the  perforated  ulcer, 
the  case  referred  to  on  page  53,  in  which  the  rupture 
came  on  in  the  course  of  an  attack  of  typhoid  fever, 
may  be  mentioned. 

*  '  Brit.  Med.  Journ.,'  April  2Sth,  1894,  Case  73. 
t '  Trans.  Path.  Soc.  Lond.,'  xliv,  p.  78. 
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The  Symptoms  of  Bupture  of  the  Biliarij  Passages 
•with  escape  of  tlieir  contents  into  the  peritoneal  cavity, 
are  not  unlike  those  of  a  ruptured  gastric  ulcer. 
Sudden  pain  over  the  seat  of  rupture,  followed  by 
more  or  less  pain  over  the  lower  part  of  the  abdomen, 
and  the  development  of  symjjtoms  of  peritonitis  of 
varying  severity  according  to  the  nature  of  the  bile 
which  has  escaped,  and  to  whether  there  be  any  gall- 
stones or  pus-cells  in  it,  are  the  chief  clinical  features 
■of  such  cases. 

Jaundice  develops  in  the  majority  of  these  cases 
from  absorption  of  biliary  pigment  from  the  peritoneal 
cavity,  and,  with  the  escape  of  all  the  bile  through  the 
opening  in  the  wall  of  the  biliary  passage,  the  f^ces 
are  clay-coloured.  When  mucli  bile  escapes,  the 
diagnostic  signs  of  free  fluid  in  the  peritoneal  cavity 
<:an  be  made  out.  Puncture  with  an  exploratory 
needle  may  be  a  useful  means  of  diagnosis  in  these 
cases.  In  addition  to  the  fluid  contents  of  the 
biliary  passages,  any  gall-stones  contained  in  them 
may  escape  into  the  peritoneal  cavity,  though  this 
€vent  does  not  always  take  place.  Instances  are  fre- 
quently met  with  in  literature  in  which,  even  after 
extensive  rupture  of  the  gall-bladder  wall,  none  of  the 
concretions  have  passed  into  the  peritoneal  cavity 
with  the  escaping  fluid.  A  few  cases  have,  however, 
been  recorded  in  which  gall-stones  have  been  found 
in  the  general  peritoneal  cavity  after  rupture  of  the 
wall  of  the  biliary  passages. 

Freeman-^  found  eleven  large  biliary  calculi,  resem- 
bling chestnuts  in  size  and  shape,  in  the  peritoneal 

*  '  Bost.  Med.  and  Surg.  Journ.,'  1858,  p.  337. 
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cavity  and  gall-bladder  of  a  patient  who  had  died 
after  severe  symptoms  of  general  peritonitis.  Three 
pints  of  bile-stained  sanguineous  fluid  were  also 
present  in  the  abdominal  cavity.  There  was  an  open- 
ing one  and  a  half  inches  in  diameter  midway  between 
the  fundus  of  the  gall-bladder  and  the  common  duct, 
through  which  the  contents  of  the  gall-bladder  had 
escaped.    Thorowgood*  records  a  similar  case. 

Cases  are  more  frequently  recorded  in  which  gall- 
stones have  escaped  from  the  gall-bladder  through  an 
opening  in  its  wall  and  have  become  encysted  by 
local  peritoneal  adhesions  close  to  the  point  of  rup- 
ture, without  the  general  peritoneal  cavity  being  at  all 
affected.    The  adhesions  have  in  such  cases  probably 
formed  before  the  perforation  takes  place.  Sharmanf 
met  with  snch  an  instance  in  the  dissecting-room, 
the  rupture  of  the  gall-bladder  having  evidently 
taken  place  some  time  previously,  and  having  been 
cured  spontaneously.    SimonJ  recorded  two  cases  in 
which  the  cyst  containingthe  concretion  communicated 
with  the  gall-bladder.    A  local  abscess  is  often  formed 
by  the  escape  of  the  fluid  and  calculi  from  the  biliary 
passages  in  these  cases.    These  abscesses  are  gene- 
rally situated  under  the  liver,  in  contact  with  the 
duodenum  or  colon,  but  occasionally  one  is  formed 
under  the  diaphragm  after  the  rupture  of  the  gall- 
bladder.   Morton§  made  a  post-mortem  examination 
of  a  case  in  which  a  primary  perforation  of  the  gall- 

*  '  Laucet,'  1868,  vol.  ii,  p.  764. 

t  'Med.  Times  and  Gaz.,'  1859,  vol.  i. 

I  '  Path.  Trans.,'  vol.  v. 

§  '  Lancet,'  March,  1893,  vol.  i,  p.  586. 
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bladder  was  followed  by  the  formation  of  a  localised 
cavity  by  the  colon,  omentum,  and  liver,  which  acted 
as  a  secondary  gall-bladder,  and  contained  some  gall- 
stones. Later  on,  however,  this  secondary  gall- 
bladder cavity  ruptured  into  the  general  peritoneal 
cavity,  and  caused  death. 

It  is  almost  impossible  to  diagnose  such  local 
abscesses  unless  they  point  superficially  towards  the 
wall  of  the  abdomen,  and  as  they  tend  to  work  their 
own  cure  by  bursting  into  a  neighbouring  organ — 
generally  the  intestinal  tract — or  superficially 
through  the  abdominal  wall,  they  are  not  often  met 
with  surgically.  They  will  be  referred  to  later  on 
under  the  description  of  the  formation  of  fistulous 
passages. 

Local  or  General  Peritonitis. 

The  inflammation  round  an  ulcer  in  the  wall  of  the 
biliary  passages  not  uncommonly  extends  to  the 
neighbouring  peritoneum,  and  excites  local  or  even 
a  general  peritonitis.  The  former  condition  is  a 
common  occurrence  in  cholelithiasis,  and  results  in 
the  formation  of  adhesions  between  the  biliary 
passages  and  the  neighbouring  structures. 

The  importance  of  this  local  peritonitis  is  not  on 
account  of  the  adhesions  which  result  from  it,  but 
because  of  the  consequences  of  such  adhesions, 
namely,  the  formation  of  false  passages  between  the 
gall-bladder  or  bile-ducts  and  the  organs  or  tissues 
to  which  these  structures  adhere.  This  condition 
will  be  referred  to  more  fully  in  the  next  chapter,  in 
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tlie  paragraphs  on  biliary  fistulae.  A  local  peri- 
tonitis aroiuid  a  gall-bladder  may  involve  the  colon, 
and  cause  intestinal  obstrnction  by  paralysing  the 
Avails  of  the  bowel.  A  case  of  this  nature  is  men- 
tioned in  the  chapter  on  intestinal  obstruction  from 
gall-stones  (p.  216).  A  case  of  general  peritonitis, 
probably  arising  from  extension  of  inflammation  from 
the  gall-bladder  to  the  abdominal  peritoneum,  was 
referred  to  by  Lauder  Brunton  at  a  meeting  of  the 
Medical  Society  of  Loudon,  in  January,  1896.* 

The  patient,  a  married  woman  set.  32,  had  comphiined  of  pain  in 
the  right  iliac  region  for  two  or  three  years.  Nothing  was  discovered 
on  examination.  Tlie  urine  contained  oxalate  of  lime,  etc.  The  pain 
came  on  in  paroxysms,  and  passed  towards  the  umbilicus.  It  was 
supposed  to  be  renal ;  there  had  never  been  any  jaundice.  She  left 
England  for  five  years,  during  which  time  she  had  several  severe  attacks 
of  pain  in  the  right  side  with  symptoms  of  peritonitis.  In  June,  1893, 
she  was  examined  again,  and  a  lump,  first  noticed  two  years  previously, 
was  found  below  the  liver,  which  had  been  diagnosed  to  be  an  enlarged 
gall-bladder  or  possibly  a  floating  kidney.  While  the  patient  was  on 
her  back  the  tumour  could  be  pressed  up  under  the  ribs,  and  it  seemed 
to  be  dragged  upon  during  respiration.  In  September,  1894,  she  gave 
birth  to  a  child,  and  in  December  she  was  seized  with  vomiting  and 
died  of  peritonitis.  The  tumour  became  very  tender  during  the 
attacks.  In  addition  to  its  mobility  and  its  connection  with  the  liver, 
there  was  a  history  of  pain  passing  towards  the  umbilicus.  Fost 
mortem  the  gall-bladder  was  found  to  be  greatly  enlarged,  and  to 
contain  many  gall-stones,  the  largest  of  which  measured  an  inch  in 
diameter. 


*  '  Brit.  Med.  Journ.,'  Feb.  1st,  1896,  Case  8. 
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CHAPTER  X. 

Inflammatory  Adhesion  of  the  Biliary  Passages  to  the  Neighbouring 
Organs  ami  Tissues — Varieties  of  Biliary  Fistula — Fistulous 
Communications  between  the  Biliary  Passages  and  the  Alimen- 
tary Tract — Varieties  :  Hepato-gastric,  Biliary-gastric,  Biliary- 
duodenal,  Biliary-intestinal,  and  Biliary-colic — Symptoms  in- 
dicative of  the  formation  of  Biliary-intestinal  Fistulae — Biliary- 
urinary,  Biliary-vaginal,  Biliary-thoracic,  Biliary-cutaneous, 
Biliary-retro-peritoneal,  and  Biliary-portal  Fistulae. 

Inflammatory  Adhesion  of  the  Biliary  Passages  to  the 
Neighbouring  Organs  and  Tissues. 

When  the  ulceration  in  the  wall  of  the  biliary 
passages  extends  to  the  peritoneum,  a  peritonitis  is 
set  u-p,  whichj  in  the  majority  of  cases^  remains  local, 
extending  only  to  the  organs  and  structures  imme- 
diately adjoining  the  original  seat  of  inllammation. 
This  is  most  often  found  to  be  in  the  gall-bladder; 
and  as  the  duodenum,  colon,  small  intestines,  and 
abdominal  wall  are  in  immediate  relation  to  this 
organ,  the  peritoneum  covering  them  is  excited  to 
inflammation,  and,  as  a  rule,  by  direct  contact  with 
the  primary  inflammatory  focus.  As  a  result  of  the 
inflammation  of  two  portions  of  peritoneum  lying  in 
apposition  to  each  other,  adhesions  generally  form, 
which  unite  the  organs  beneath  the  inflamed  tissues 
to  each  other.  The  process  may  stop  at  this  point, 
and,  the  acute  condition  subsiding,  the  adhesions 
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remain  permanent,  but  excite  no  symptoms  and 
cause  no  inconvenience. 

Biliary  Fistul ai.—Bnt,  instead  of  tliis  termination, 
the  ulcerative  inflammatory  process  may  go  on  and 
cause  the  erosion  of  tissue  which  results  in  the 
formation  of  a  ''false"  or  ''fistulous"  passage 
between  the  biliary  passage  and  the  organ  to  which 
it  is  adherent. 

Instead  of  the  inflammation  extending  from  the 
primary  focus  by  direct  contact,  it  may  arise  through 
the  medium  of  a  local  abscess  which  forms  in  the 
peritoneal  cavity  around  the  primary  focus  of  inflam- 
mation in  the  biliary  passage,  and  which  excites 
inflammation  and  erosion  of  the  tissues  and  organs 
surrounding  it.  The  most  important  result  of  the 
above  direct  or  indirect  extension  of  inflammation  to 
the  neighbouring  organs  is  the  formation  of  false 
passages  between  them  and  the  biliary  system. 

The  formation,  then,  by  gall-stones,  of  fistulous 
communications  between  the  biliary  system  and  the 
neighbouring  organs  or  the  external  surface  of  the 
body  takes  place,  either  by  direct  adhesion  of  the  in- 
flamed wall  of  the  bile-duct  or  gall-bladder  to  the 
neio-hbourins:  structure  involved  in  the  process,  with 
consequent  ulceration  of  the  tissues  intervening 
between  the  irritating  calculus  and  the  new  position 
to  which  it  is  endeavouring  to  make  its  way,  or  in- 
directly through  the  medium  of  a  localised  abscess 
outside  the  biliary  passage  (pericholitic),  which  ends 
in  the  formation  of  the  abnormal  passage  by  ruptur- 
ing or  eroding  through  the  structures  opposing  the 
further  progress  of  the  calculus. 
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Varieties  of  Biliary  Fistula. 

There  are  several  varieties  of  biliary  fistula,  some 
more  common  than  others,  and  cases  have  been,  and 
still  are,  frequently  recorded,  in  which  one  or  other 
form  develops  in  cholelithiasis.  Courvoisier  and 
Naunyn*  examined  the  published  cases,  and  the  fol- 
lowing table  shows  the  various  forms  of  biliary  fistula 
and  the  number  of  cases  of  each  variety  which  they 
found  recorded  in  medical  literature. 


Between  the  biliary  passages  themselves 

„  „  „       and  the  stomach 

stomach  and  the  liver 
„  „  „  gall-bladder 

biliary  passages  and  the  duodenum 
duodenum  and  the  common  bile-duct 

„  „  gall-bladder 

jejunum  „  „ 
ileum  „  „ 

biliary  passages  and  the  colon 
colon  and  the  gall-bladder 

„         „     common  bile-duct 
biliary  passages  and  the  urinary  passages 
j>  n        „       thoracic  organs 

»  „        „       abdominal  walls 

>j  j>        „       retro-peritoneal  tissues 


t> 

5> 


4 
8 

15 
93 


49 
1 


» 


8 
12 


108 


1 
1 

50 


6 
10 
184 
4 

384 


It  must  be  pointed  out,  however,  that  these  figures 
are  not  a  true  estimate  of  the  relative  frequency  of 
the  various  forms  of  fistula,  the  gastro-iutestinal 
communications  being  often  overlooked  or  not  re- 
corded, whilst  probably  all  those  in  connection  with 
the  urinary  and  thoracic  organs  are  published  on 

*  Op.  cit.,  p.  134. 
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account  of  their  rarity.  Biliary-cutaneous  fistulie 
always  attract  attention,  and  seem  to  be  recorded  in 
larger  numbers  than  their  relative  frequency  warrants. 

The  following  figures,  taken  also  from  Naunyu,  give 
a  more  correct  view  of  the  relative  frequency  of  the 
various  forms  of  biliary  fistula.  Out  of  a  total  of 
10,866  'post-mortem  examinations  made  by  Roth, 
Schroder,  and  Schloth  on  all  affections,  evidences  of 
cholelithiasis  were  found  1029  times.  Biliary  fistulas 
occurred  in  43  of  these  1029  cases,  in  two  others 
the  gall-bladder  was  perforated,  and  in  one  other 
case  the  cystic  duct  was  ruptured,  the  contents  of  the 
biliary  passages  escaping  into  the  peritoneal  cavity  in 
the  three  last  cases. 

The  fortv-tliree  cases  of  fistula  occurred  as  follows  : 


Between  the  biliary  passages  themselves 
„       the  gall-bladder  and  the  liver 
„  ■  „  „       stomnch  . 

„  „  „  duodenum 

„  „  „  colon 

the  common  bile-duct  and  the  duodenum 


1 
1 

1 

19 
16 

5 

43 


Fistulous  Communications  between  the  Biliary  Passages 
and  the  Alimentary  Tract. 

Hepato-gastric  Fistulse, — Fistulous  communications 
between  the  liver  and  the  stomach  are  rare.  When 
they  do  occur  they  are  generally  formed  by  the 
adhesion  of  the  left  lobe  of  the  liver  to  the  stomach, 
with  consequent  rupture  of  a  dilated  bile-duct  into 
the  cavity  of  the  latter  organ. 

Biliary- gastric  Fistulae. — The    gall-bladder  occa- 
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sionally  adheres  to  the  stomach  close  to  the  pyloric 
orifice,  and  perforation  ensues  through  which  the 
irritating  concretion  escapes  from  the  biliary  passages. 
Although  liquids  do  undoubtedly  pass,  at  times,  from 
the  duodenum  back  through  the  pylorus  into  the 
stomach,  Murchison  and  others  are  of  the  opinion 
that  all  gall-stones — at  any  rate  the  larger  ones — 
which  are  vomited  must  enter  the  stomach  through 
a  fistulous  communication  with  the  bile-ducts  or  gall- 
bladder, as  it  would  be  very  difficult  for  a  solid  body 
the  size  of  a  nutmeg  to  pass  backwards  through  the 
pylorus.  In  one  case  Jeaffreson"^  found  post-mortem 
such  a  false  passage  through  which  a  gall-stone, 
which  had  been  vomited  some  time  previously,  had 
passed.    Other  observers  have  recorded  similar  cases. 

A  good  instance  of  the  vomiting  of  gall-stones  is 
recorded  by  Miles. t 

The  patient,  a  woman  sot.  56,  had  suffered  from  symptoms  of  gall- 
stones for  two  or  three  years,  when  she  began  to  be  troubled  with 
persistent  daily  vomiting  of  about  three  to  four  pints  of  brownish 
fluid  which  contained  Sarcims  veniricuU.  This  condition  continued 
for  a  couple  of  years,  when  she  was  seized  with  intense  pain  over  the 
stomach  and  right  side,  which  was  followed  by  violent  sickness,  during 
which  she  vomited  a  large  flattened  gall-stone  -^^  by  -j^j  of  an  inch  in 
size.  After  this  her  symptoms  became  much  easier  and  she  improved 
for  two  weeks,  when,  after  a  similar  attack,  she  vomited  another  gall- 
stone of  equal  size  to  the  first.  Her  condition  then  improved  steadily, 
the  vomiting  ceased,  and  she  eventually  made  a  good  recovery. 

Pyloric  ohstruction  occasionally  occurs  in  choleli- 
thiasis, and  is  brought  about  when  a  large  gall-stone 
in  the  fundus  of  the  gall-bladder  or  in  the  common 

*  '  Brit.  Med.  Journ.,'  May  30th,  1868. 
t  'Lancet,'  18G1,  vol.  i,  p.  57. 
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bile-duct,  wliicli  is  endeavouring  to  form  a  false 
passage  into  the  stomach,  presses  on  the  pylorus  and 
obstructs  the  outflow  of  the  contents  of  the  stomach 
through  it.  As  a  result  of  this  obstruction,  symptoms 
of  gastric  dilatation  come  on.  When  the  stone 
escapes  into  the  alimentary  tract  the  obstruction  may 
be  relieved,  and  the  secondary  gastric  symptoms  dis- 
appear, as  happened  in  Miles's  case  referred  to 
above. 

But  occasionally  the  irritation  due  to  the  formation 
of  the  fistula  sets  up  inflammatory  changes  in  the 
wall  of  the  pylorus,  leading  to  increase  of  the 
fibrous  tissue  there,  and  permanent  stenosis  of  the 
orifice. 

Hale  White*  made  a  post-mortem  on  a  case  in  wliicli  this  condition 
was  present,  and  in  the  thickened  tissue  was  a  small  pea-sized  cavity 
containing  a  few  small  faceted  gall-stones,  which  opened  into  the 
duodenum  by  a  short  sinus.  The  gall-bladder  was  adherent  to  the 
pylorus  opposite  the  cavity,  but  did  not  communicate  with  the  latter, 
although  it  seemed  from  the  appearances  present  in  the  gall-bladder 
that  a  passage  had  formerly  existed.  Several  calculi  were  found  in 
the  gall-bladder.  The  patient  died  from  the  results  of  the  pyloric 
stenosis. 

Other  cases  of  stenosis  of  the  pylorus  have  been 
recorded. 

It  is  possible  that  a  perforation  of  the  stomach, 
caused  by  the  passage  of  a  gall-stone,  might,  in 
cicatrising,  result  in  a  narrowing  of  the  pyloric  orifice, 
but  I  know  of  no  recorded  cases  of  this  nature. 

Biliary -duodenal  Fistulse. — Fistulee  between  the 
common  bile-duct  and  the  duodenum  consist  chiefly 
of  those  formed  by  the  enlargement  of  the  ostium 
*  '  Trans,  Path.  Soc.  Lond.,'  xxxvii,  p.  280, 
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duodeuale  of  the  common  bile-duct  by  erosion  of  its 
edges  caused  by  the  passage  of  a  concretion  which 
is  too  large  to  escape  through  the  orifice  by  simply 
dilating  it.  The  importance  of  this  condition  has 
been  emphasised  by  Koth"^,  who  pointed  out  that  if 
the  supposed  extreme,  but  apparently  simple,  dila- 
tion of  the  ostium  duodenale  of  the  common  bile-duct 
frequently  met  with  in  cholelithiasis  be  carefully 
examined,  evidences  of  erosion  of  the  edges  of  the 
orifice  will  often  be  found. 

Eoth"^  met  with  such  a  condition  five  times  in  25 
cases  of  biliary  fistula  (from  a  total  of  535  jpost- 
mortems  on  cases  of  cholelithiasis),  Avhereas  Schroder* 
and  Schloth'^  did  not  observe  it  once  in  21  cases  of 
biliary  fistula  (from  a  total  of  494  similar  post- 
mortem examinations). 

It  is  very  probable  that  more  or  less  erosion  of  the 
edges  of  the  ostium  duodenale  is  caused  by  the 
passage  of  all  hard  calculi  bigger  than  peas.  The 
process  concerned  is  generally  of  a  simple  nature,  a 
long-continued  pressure  from  a  firm  concretion  gradu- 
ally, but  surely,  causing  an  ulcerative  erosion  of  the 
resisting  tissues  in  contact  with  it;  or  else  it  is  of 
a  more  rapid,  tearing  nature,  when  an  irregularly- 
shaped  concretion  is  escaping  (Ordf). 

Gall-bladder-duodenal  Fistulse.  —  From  the  above 
tables  it  will  be  seen  that  this  is  the  commonest 
form  of  biliary-intestinal  fistula,  a,nd  that  the  next 
in  order  of  frequency  is  that  between  the  gall-bladder 
and  the  colon.    This  is  explained  by  the  anatomical 

*  Ref,  Niumyn,  op.  cit.,  p.  135. 

t  'Brit.  Med.  Jonni.,'  March  5t!i,  1887. 
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relations  of  the  gall-bladder  witli  the  neighbouriug 
structures.  To  quote  from  Quain's  'Anatomy':— 
"The  gall-bladder  rests  below  on  the  commence- 
ment of  the  transverse  colon,  and  farther  back  it  is  in 
contact  with  the  duodenum,  and  sometimes  with  the 
pyloric  extremity  of  the  stomach." 

It  is  easy,  then,  to  understand  how  an  inflamed 
gall-bladder  may  adhere  to  the  duodenum,  colon,  or 
occasionally  to  the  stomach.  When  once  the  adhe- 
sion is  made,  the  process  of  ulceration  in  time  extends 
through  the  coats  of  the  adherent  organ,  or  else  the 
localised  abscess  outside  the  gall-bladder  bursts 
through  the  wall  of  the  intestine  or  stomach,  and  the 
fistulous  communication  between  the  two  organs  is 
made,  the  stone  escaping  from  the  one  into  the  other. 

In  some  cases  the  fistulous  opening  into  the  duo- 
denum remains  too  small  to  allow  of  the  escape  of 
the  calculus,  but  will  permit  bile  to  flow  freely  into 
the  intestine.  Chadwick's  case,  referred  to  previously, 
is  an  instance  of  such  a  condition. 

The  gall-bladder,  in  the  majority  of  cases,  adheres 
by  its  fundus  to  the  horizontal  portion  of  the  duode- 
num, and  a  fistulous  opening  is  rarely  found  in  the 
neck  of  the  former  organ. 

In  addition  to  being  the  commonest  form  of  biliary- 
intestinal  fistula,  a  gall-bladder-duodenal  fistula  is 
probably  more  often  met  with  than  any  other  biliary 
fistula,  for  the  large  number  of  false  passages  through 
the  abdominal  Avails,  which  Courvoisier  found  re- 
corded in  literature,  conveys  an  erroneous  impression 
as  to  the  relative  frequency  of  these  two  forms  of 
biliary  fistula. 
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Gall-bladder-duodenal  fistidee  are  very  important 
clinically,  apart  from  their  frequent  occurrence,  be- 
cause tlie  largest  calculi  escape  into  the  intestine 
through  them,  and  the  patient  is  thereby  subjected 
to  the  many  dangers  which  arise  during  the  passage 
throuo-h  the  whole  length  of  the  small  intestine,  and 
through  the  ileo-ctecal  valve,  of  such  large  foreign 
bodies.  Calculi  which  enter  the  duodenum  through 
a  common  duct  fistula,  have,  of  course,  as  far  to 
travel,  but  these  latter  concretions  are  much  smaller 
as  a  rule  than  those  which  escape  directly  from  the 
gall-bladder.  The  largest  concretions  escape  from 
the  gall-bladder  through  a  false  passage  between  it 
and  the  duodenum  or  colon.  It  is  not  at  all  uncom- 
mon for  calculi  the  size  of  pigeons'  or  even  hens' 
eggs  to  work  their  way  through  such  a  channel  into 
the  lumen  of  the  bowel,  whilst  those  which  escape 
through  a  common  duct  fistula  are  rarely  larger  than 
hazel-nuts  or  walnuts. 

The  Small  Intestine  is  but  rarely  involved  in  the 
formation  of  biliary  fistulte,  and  need  not  receive 
separate  mention  here. 

Gall-bladder-colic  Fistulse,  if  almost  as  frequent, 
are  by  no  means  so  important  clinically  as  those  in 
connection  with  the  duodenum  ;  for  although  large 
biliary  concretions  escape  through  them,  they  have 
avoided  by  a  short  circuit  the  dangers  of  the  passage 
of  the  small  intestine  and  ileo-caecal  valve.  When 
even  the  largest  concretions  are  once  in  the  caecum 
they  generally  manage  to  pass  out  without  any  trouble; 
they  do,  however,  at  times  set  up  serious  or  fatal 
obstruction,  as  will  be  mentioned  later  on. 
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As  a  rule  the  existence  of  a  gall-bladcler- colic 
fistula  is  only  discovered  at  a  j^ost-mortem  examina- 
tion, and  this  form  of  fistula  is  sometimes  present  in 
the  same  case  with  one  between  the  biliary  passages 
and  the  duodenum.  In  the  majority  of  cases  the 
gall-bladder  adheres  to  the  transverse  portion,  and 
occasionally  to  the  hepatic  flexure  of  the  colon. 

Coe*  mentions  a  curious  case  in  which  a  patient 
had  for  a  long  time  "  suffered  from  very  violent  and 
almost  constant  pain,  the  cause  of  which  was  found, 
on  opening  the  body,  to  have  been  that  a  large  stone 
in  the  gall-bladder  had  so  compressed  the  colon  as  to 
wear  the  coats  of  it,  while  the  coats  of  the  bladder 
itself  had  no  apparent  marks  of  injury." 

The  dangers  which  may  arise  from  the  presence  of 
biliary  calculi  in  the  intestinal  tract  will  be  referred 
to  in  the  next  chapter. 

Symptoms  Indicative  of  the  Formation  of  Biliary- 
intestinal  Fistulae. 

The  formation  of  biliary-intestinal  fistuljB  with  the 
escape  of  large  concretions  frequently  takes  place 
without  exciting  any  unusual  symptoms.  The  follow- 
ing case  recorded  by  Smith  t  is  of  interest  in  this 
respect. 

On  May  30th,  1894,  a  woman,  ajt.  63,  was  admitted  to  the  Man- 
chester Royal  Infirmary  with  symptoms  of  acute  intestinal  ob- 
struction of  six  days'  duration.  She  had  had  no  previous  attacks  of 
pain,  nor  had  she  suffered  from  any  gastric  symptoms  even,  but  she 
had  lost  weight  in  the  previous  eighteen  months.    The  illness  for 


*  Op.  cit. 

.  t  '  Manch.  Med.  Chron.,'  April,  1805. 
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wliicli  she  was  taken  into  tlie  hospital  began  on  May  24th  with  sudden, 
severe  pain  and  vomiting,  coming  on  after  her  dinner.  She  got  worse, 
and  was  in  a  very  bad  condition  on  the  30th.  The  case  was  considered 
to  be  one  of]  obstruction  from  fsecal  impaction,  and  was  operated  on. 
A  gall-stone  I  J  inches  long,  3|  inches  in  circumference,  and  weighing 
A  ounce,  was  removed  from  the  middle  of  the  jejunum.  The  patient 
died,  and  post-mortem  the  gall-bladder  was  found  adherent  to  tlie 
duodenum  If  inches  below  the  pylorus,  and  a  large  fistulous  communi- 
cation between  the  two  organs  existed. 

Blackburn^  mentious  an  instance  in  wliich  a 
woman,  tet.  45,  without  aggravation  of  the  usual 
signs  of  the  passage  of  a  gall-stone,  passed  jjer  anum 
one  3f  inches  long  by  1^  thick,  and  weighing  1  oz. 
6  drachms. 

On  the  other  hand,  patients  frequently  suffer  from 
severe  but  indefinite  pain  in  the  region  of  the  gall- 
bladder, the  nature  of  which  is  often  unsettled  until 
a  large  gall-stone  is  passed  jper  anum,  or  symptoms 
of  intestinal  obstruction,  due  to  the  impaction  of  a 
gall-stone  in  the  bowel,  come  on. 

The  diagnosis  during  life  of  the  formation  of  fistu- 
lous communications  between  the  biliary  system  and 
the  stomach  or  intestinal  tract  can  only  be  made  in 
favorable  cases.  If  a  case  which  has  suffered  for 
some  time  from  symptoms  of  biliary  obstruction 
suddenly  improve,  and  a  large  stone  be  passed  'per 
amim,  or  be  vomited,  there  cannot  be  much  doubt 
as  to  the  nature  of  the  case.  Heematemesis,  or  me- 
Isena,  associated  with  pain  in  the  epigastric  or  right 
hypochondriac  regions,  and  especially  when  accom- 
panied by  jaundice,  must  make  one  suspicious  of  the 
formation  of  a  biliary-intestinal  fistula ;  and  a  large 
*  'Lancet,'  Dec.  12tl',  1868. 
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stone  can,  at  times,  be  felt  tlirougli  tlie  abdominal 
parietes  in  the  region  o£  the  gall-bladder. 

Symptoms  of  pyloric  stenosis  associated  with 
htematemesis,  jaundice,  and  other  symptoms  of  chole- 
lithiasis, will  suggest  the  presence  of  a  gall-stone 
eroding  its  way  through  the  coats  of  the  stomach. 

Hemorrhage  into  the  stomach,  duodenum,  intes- 
tines, or  externally  through  a  superficial  opening,  is 
a  serious  and  by  no  means  uncommon  result  of  the 
ulcerative  process  which  is  concerned  in  the  formation 
of  fistulous  communications  between  the  biliary  pas- 
sages and  the  neighbouring  organs,  or  the  surface  of 
the  body  through  the  abdominal  parietes.  It  is  in- 
dicated during  life  by  the  occurrence  of  hsematemesis, 
or  mel^ena,  and  the  loss  of  blood  may  be  serious 
enough  to  cause  death.  As  a  good  instance  of  a  fatal 
result  Duffet's  *  case  may  be  mentioned  : 

Tlie  patient,  a  man  tet.  52,  had  suffered  from  biliary  colic  for  nine 
years,  gall-stones  being  found  in  the  motions  at  times.  Oa  March  24tb, 
1895,  he  vomited  more  than  a  pint  of  dnrk,  partially-clotted  blood. 
He  became  jaundiced  and  suffered  from  itching  of  the  skin,  but  had 
no  pain.  Stools  clay-coloured,  urine  contained  bile  pigment.  On 
April  8th  he  over-exerted  himself,  and  again  vomited  a  pint  and  a  half 
of  semi-fluid,  dark  blood  just  as  he  was  sitting  down  to  tea.  Two  hours 
afterwards  he  vomited  half  a  pint  more  blood,  and  passed  some  loose 
motions  containing  blood.  He  was  much  collapsed.  Next  morning, 
ten  hours  after  the  last  attack  of  vomiting,  he  brought  up  three 
pints  of  clotted  blood  and  died  in  about  twelve  hours. 

Post-mortem. — A  communication  between  the  gall-bladder  and 
duodenum  was  found,  these  organs  being  firmly  adherent  to  each 
other,  and  lying  loose  in  the  duodenum  was  an  nufaceted  gall-stone 
and  a  quantity  of  blood.    The  edges  of  the  opening  were  soft  and 


*  '  Brit. -Med.  Journ.,'  May,  1895. 
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probably  of  recent  date.  The  gall-stone  measured  f  by  i  an  inch 
in  diameter,  and  weighed  when  dry  40  grains. 

Chadwick's  case  referred  to  above  also  probably 
died  from  the  results  of  severe  liasmorrliage,  but 
although  there  was  a  fistulous  communication  between 
the  duodenum  and  the  biliary  passages,  it  was  of  old 
standing,  and  the  blood  escaped  from  the  oesophageal 
plexus  of  veins,  or  from  those  in  the  stomach,  and 
was  probably  more  of  the  nature  of  a  hasmorrhage  of 
liepatic  cirrhosis.  Chadwick  attributed  the  hemor- 
rhage to  the  interstitial  changes  in  the  liver,  and  to 
the  enormous  congestion  of  the  spleen. 

Ord-^  published  two  interesting  cases  of  hemor- 
rhage associated  with  the  passage  of  gall-stones.  In 
the  first  it  preceded  the  passage  of  a  large  stone, 
which  took  place  without  there  being  complete  bi- 
liary obstruction.  The  bleeding  was  probably  caused 
by  tearing  of  the  wall  of  the  duodenal  orifice  of  the 
common  duct.  In  the  second  case  the  hemorrbage 
occurred  directly  after  an  attack  of  biliary  colic 
accompanied  by  jaundice.  After  cessation  of  the 
melena  a  ragged  gall-stone  was  found,  and  a  few 
days  later,  after  a  slighter  attack  of  hemorrhage,  a 
smaller  stone  appeared  in  the  stools.  The  bleeding 
in  the  latter  case  probably  came  from  a  torn  ostium 
duodenale  of  the  common  duct.  In  both  cases  it 
appeared  in  the  stools  only. 

In  cases  of  hematemesis  the  fistula,  from  the  walls 
of  which  the  bleeding  has  taken  place,  need  not  be 
in  the  stomach,  but  if  it  be  in  the  duodenum  the  blood 

*  '  Brit.  Med.  Journ.,'  March  5th,  1887. 
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very  frequently  regurgitates  back  through  the  pylo- 
rus into  the  stomach,  and  is  then  vomited. 

Biliary -urinary  Fistulae. 

A  fistulous  communication  between  the  biliary  and 
urinary  systems  is  a  very  rare  occurrence.  Faucon- 
neau-Dufresne,^  Pelletan^f  Giiterbock^ij:  and  raber§ 
and  K6stlin,|l  &c.,  have  referred  to  such  cases. 

Guterbock  removed  a  biliary  concretion  of  the  size 
of  a  walnut,  and  other  smaller  ones,  by  lithotripsy 
from  the  urinary  bladder  of  a  woman  who  had 
previously  passed  per  iirethram  three  small  faceted 
gall-stones.  Faber's  patient,  also  a  woman,  passed 
sixteen  biliary  calculi,  varying  from  7  to  40  grains  in 
weight,  during  a  period  of  close  on  two  years. 
When  this  patient  died,  twenty-five  years  after 
Faber's  observations  on  her,  Kostlin  made  a  'post- 
mortem examination  of  the  body,  and  found  a  fibrous 
band  running  from  the  middle  of  the  lower  margin 
of  the  liver  in  front  of  the  intestines  to  the  urinary 
bladder.  This  band  consisted  of  two  parts, — the 
lower  the  remains  of  the  urachus,  the  upper  of  the 
gall-bladder.  There  were  no  concretions  in  either 
the  gall  or  urinary  bladders.  The  distended  gall- 
bladder may  unite  with  the  pelvis  of  the  right  kidney 
(Fauconneau-Dufresne) . 

In  Pelletan's  case  a  tumour  developed  in  the  right 

*  '  Gaz.  Med.  de  Paris,'  1840. 

t '  Journ.  de  Chlm.  Med.,'  2ud  series,  vol.  ii,  Nos.  11  &  12. 

X  '  Virch.  Arch.,'  vol.  Ixvi. 

§  '  Sclim.  Jaln-b.,'  1840. 

II  '  Deutsch,  Klin.,'  1864,  p.  IIG. 
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iliac  region  of  a  woman,  without  any  previous  sym- 
ptoms of  peritonitis.  This  persisted  for  some  time, 
and  then  symptoms  of  cystitis  developed,  and  in  two 
months'  time  biliary  calculi  were  voided  in  the  urme. 
In  eight  days  200  almost  pure  cholesterin  stones  were 
passed  in  this  way. 

The  symptoms  excited  by  biliary-urinary  fistulse  are 
mostly  suggestive  of  affections  of  the  latter  organs. 
Cholesterin  in  the  urine  does  not  of  necessity  indicate 
the  presence  of  biliary  calculi  in  the  urinary  passages. 
Murchison*  only  met  with  it  once,  and  that  was  in  a 
case  of  calculous  pyelitis,  with  no  communication  with 
the  biliary  passages,  and  Roberts t  also  saw  choles- 
terin in  the  urine  of  a  patient  suffering  from  htema- 
turia  with  symptoms  of  a  calculus  in  the  left  kidney. 

Biliary- vaginal  Fistulse. 

Fistulous  communications  between  the  biliary  pas- 
sages and  the  female  genital  organs  are  very  rare. 
Only  one  distinct  case  is  recorded  (by   FrankJ  in 
1790).    The  patient  complained  of  severe  pain  on  the 
right  side  of  the  uterus,  in  which  situation  a  tumour 
could  be  felt.    After  this  condition  had  persisted  for 
some  time  without  much  alteration,  pus  began  to 
escape  per  vaginam,  and  finally  a  gall-stone  was  dis- 
covered in  the  discharge.    Twenty-five  others  were 
shortly  afterwards  passed  per  rectum,  preceded  by 
severe  symptoms,  including  pain  and  jaundice.  The 
patient  recovered  eventually. 

*  Op.  cit.,  p.  555. 

f  « A  Practical  Treatise  on  Urinary  and  Renal  Dit^cases/ 4tb  edit., 
p.  134. 

X  Ref.  Courvoisier,  op.  cit.,  p.  110. 
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Biliary -thoracic  Fistulse. 

Biliary-thoracic  fistulas  are  extremely  rare,  and 
only  a  few  cases  have  been  recorded. 

The  fistulous  communication  generally  arises  from 
an  abscess  on  the  upper  surface  of  the  liver  which  is 
connected  below  with  the  bile- ducts,  and  which 
establishes  a  communication,  by  erosion  of  a  passage 
through  the  diaphragm,  with  the  bronchial  tubes  of 
the  lungs,  with  the  mediastinum,  and  the  pericardial 
or  pleural  cavities. 

The  abscess-cavity  on  the  surface  of  the  liver  is 
generally  the  result  of  suppurative  cholangitis  which  is 
set  up  by  gall-stones  in  the  small  intra-hepatic,  or  in 
the  larger  extra-hepatic  ducts. 

Biliary-pulmonary  Fistulae. 

Fistulous  communications  between  the  biliary  pas- 
sages and  the  lungs  are  rare.  One  or  two  cases  have 
been  recorded  in  which  bile,  or  bile-coloured  sputum, 
was  expectorated  during  life,  and  jjost-mortem  a  com- 
munication between  the  biliary  passages  and  the 
bronchial  tubes  was  found. 

One  very  interesting  case  is  described  by 
Dreschfeld."^ 

The  patient  was  admitted  to  the  Manchester  Royal  Infirmary  suffer- 
ing chiefly  from  the  expectoration  of  large  quantities  of  hile,  which 
had  been  going  on  for  seven  months  at  least.  He  was  not  jauu- 
iliced,  and  there  were  no  symptoms  of  biliary  colic.  The  general 
condition  was  very  bad,  and  the  patient  died  shortly  after  admission 
to  the  hospital. 


*  'Lancet,'  Dec.  13th,  1879. 
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Fost-mortem,  the  right  hmg  and  right  lobe  of  the  liver  were  adherent 
to  the  diaphragm.  Ou  section  through  the  adherent  lung  and  through 
the  liver,  several  of  the  intra-hepatic  bile-ducts  were  found  to  be  dilated 
and  to  contain  pus.  These  dilated  ducts  communicated  with  a  small 
abscess-cavity  near  the  upper  surface  of  the  liver,  which  also  contained, 
besides  thick  pus,  a  small  irregular  gall-stoue.  A  sinuous  passage  led 
from  this  cavity  through  the  diaphragm  to  the  bronchial  passages  of 
the  right  lung. 

The  common  bile-duct  was  patent,  the  cystic  duct  closed,  and  the 
gall-bladder  dilated  with  mucus.  No  other  calculi  were  found.  The 
liver,  except  near  the  dilated  bile-ducts,  was  normal. 

Another  case  of  biliary-pulmonary  fistula^  recorded 
by  Bristowe,*  is  similar  to  tlie  above. 

Biliary- pericardial  Fistulae. 

A  case  of  a  subdiapliragmatic  hepatic  abscess  com- 
municating with  the  pericardium  occurred  in  the 
experience  of  Legg.  f  There  was  found  'post-mortem 
an  abscess  on  the  upper  surface  of  the  left  lobe  of  the 
liver  which  communicated  with  the  pericardial  sac 
through  two  perforations  in  the  diaphragm  10  milli- 
metres in  diameter.  Dilated  bile-ducts  opened  into 
the  abscess  from  the  liver.  The  common  duct  was 
obstructed  by  a  stone  as  big  as  a  hazel-nut.  Bile 
had  been  able  to  pass  by  the  stone,  and  jaundice  only 
occurred  during  the  last  fourteen  days  of  life. 

Biliary-mediastinal  Fistulae. 

Simmons;!;  has  recorded  the  case  of  a  man,  ajt.  24,  in  which  an  abscess, 
commencing  round  the  gall-bladder,  extended  upwards  and  to  the  left, 

* '  Trans.  Path.  Soc.  Lond.,'  vol.  ix,  p.  285. 

t  Ibid.,  XXV,  p.  133. 

X  '  Am.  Journ.  Med.  Sci.,'  1877. 
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and  burst  into  the  uacdiastinum,  and  through  that  by  a  \evy  small 
opening  into  the  right  bronchus.  Six  gall-stones  were  found  in  the 
gall-bladder.  The  symptoms  which  appeared  during  life  are  interesting. 
Two  years  before  the  final  illness  he  sufl'ered  from  an  abscess  in  the 
right  hypochondriac  region,  which  burst  superficially,  discharged 
some  "  dark-coloured  matter "  for  some  time,  and  then  healed  up. 
When  first  seen  by  Simmons  in  the  final  illness  the  man  was  very  ill, 
and  complained  of  severe  pain  in  the  epigastric  region.  An  indistinct, 
circumscribed  swelling  was  found  in  this  region  dipping  down  towards 
the  right  hypochondrium.  Indistinct  fluctuation  was  felt  over  it,  with 
a  sense  of  intervening  air  or  gas,  which  was  verified  by  percussion.  A 
blowing  sound,  synchronous  with  respiration  and  accompanied  occa- 
sionally by  a  gurgling  noise,  was  heard  with  the  stethoscope.  The 
lungs  and  pleura?  were  normal  to  percussion  and  auscultation.  The 
heart  was  pushed  across  to  the  left,  and  its  action  was  laborious.  There 
was  no  expectoration  of  pus  or  bile  during  life.  There  was  a  large 
amount  of  pus  formed  in  the  mediastinal  and  hepatic  abscess-cavities 
at  the  fost-mortem. 

Biliary- pleural  Fistulae. 

As  ail  instance  of  a  biliary  fistula  opening  into  tlie 
pleural  cavity,  Cayley's"^  case  may  be  referred  to.  In 
this  the  bile-ducts  were  dilated,  and  opened  into  an 
abscess  on  the  upper  surface  of  the  left  lobe  of  the 
liver,  which  communicated  further  with  the  left  pleural 
cavity  by  means  of  a  small  perforation  through  the 
diaphragm.  The  bile-ducts  were  all  widely  dilated. 
No  gall-stone  was  found,  but  there  was  a  previous 
history  of  burning  pain  in  the  epigastrium,  and  rigors, 
followed  by  enlargement  of  the  liver,  and  jaundice. 

Biliary- cutaneous  Fistulse. 

Out  of  137  recorded  cases  in  which  the  information 
was  given,  Courvoisierf  found  that  this  form  of  fistula 
*  '  Trans.  Path.  See.  Lond.,'  1866,  p.  160. 
t  Op.  cit.,  p.  116. 
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occurred  in  17  men  and  37  women  below  tlie  age 
of  fifty,  and  in  16  men  and  67  women  over  that  age, 
whereas  Murchison*  considers  that  the  affection 
nearly  always  occurs  in  females  of  middle  or  ad- 
vanced age. 

From  the  number  of  cases  in  Courvoisier's  table 
(p.  191),  it  would  seem  that  this  form  of  biliary  fistula 
is  very  common,  especially  when  compared  with  the 
other  forms  recorded  there,  but  this  impression  is  im- 
mediately corrected  when  it  is  noticed  that  in  not  one 
instance  was  the  fistula  met  with  by  three  observers 
in  a  total  of  10,866  post-mortems  on  patients  who  had 
died  from  various  diseases,  in  which  gall-stones  were 
found  in  1029  different  cases.  The  condition  is,  in 
fact,  not  at  all  common. 

The  explanation  of  the  large  number  found  re- 
corded in  medical  literature  by  Courvoisier  is  pro- 
bably that  biliary-cutaneous  fistulas  can  be  recognised 
during  life,  and  are  almost  impossible  to  overlook; 
and  as  it  is  a  most  interesting  condition,  a  very  large 
proportion  of  the  cases  in  which  it  occurs  is  published 
in  the  medical  journals.  Biliary-intestinal  fistute,  on 
the  other  hand,  require  a  post-mortein  examination  for 
their  recognition,  permission  for  which  can  only  be 
obtained  in  a  small  minority  of  patients  who  die. 
The  material,  therefore,  from  which  statistics  of  the 
former  affection  are  drawn  up  is  much  greater  than 
that  available  for  cases  of  biliary- intestinal  fistula3, 
and  it  is  quite  unfair  to  compare  the  relative  fre- 
quency of  the  two  affections  by  the  number  of  cases 
recorded  in  general  medical  literature.    The  second 

*  Op.  cit.,  p.  556. 
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table  is  a  much  more  reliable  statement  of  the 
prevalence  of  the  various  forms  of  biliary  fistula. 
Biliary-cutaneous  fistulas  are  formed  either  by  direct 
adhesion  of  the  gall-bladder  to  the  parietal  peri- 
toneum on  the  anterior  abdominal  wall,  with  con- 
sequent erosion  of  the  abdominal  parietes,  or  else 
through  the  medium  of  a  localised  abscess  which  has 
formed  around  that  part  of  the  extra-hepatic  bile- 
duct  or  gall-bladder  wherein  the  irritating  calculus  is 
lying,  as  a  result  of  perforation  of  the  wall  and  escape 
of  bile,  &c.,  and  which  works  its  way  through  the 
intervening  parietal  tissues  to  the  surface.  Direct 
adhesion  of  the  gall-bladder  to  the  anterior  abdominal 
wall  is  generally  set  up  by  empyema  of  the  former 
organ. 

The  first  evidence  of  the  formation  of  a  biliary- 
cutaneous  fistula  is  often  afforded  by  the  appearance 
of  a  subcutaneous  abscess  in  the  neighbourhood  of 
the  umbilicus,  which  either  bursts  or  is  opened 
surgically,  and  bile-stained  pus  escapes. 

When  external  biliary  fistula  develop  through  the 
medium  of  an  abscess  around  the  gall-bladder  or 
common  duct,  they  most  frequently  appear  in  the 
region  of  the  umbilicus,  the  pus  tracking  down  from 
the  under  surface  of  the  liver  along  the  remains  of 
the  umbilical  vein,  in  the  suspensory  or  falciform 
ligament  of  the  liver.  But  the  cutaneous  opening 
may  be  in  the  right  iuguinal  region,  over  the  pubes, 
or  even  above  the  clitoris.  It  is  found  not  infre- 
quently to  the  left  of  the  median  line,  and  almost  any- 
where to  the  right  of  this  line  and  above  or  below  the 
umbilicus.    The  region  of  the  umbilicus  is,  how^ever. 
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the  commonest  situation  for  tlie  external  fistulous 
opening. 

Calculi  of  various  sizes  and  shapes  escape  from  the 
biliary  passages  through  cutaneous  fistulse.  A  case 
in  which  a  large  oval  calculus^  weighing  170  grains 
when  dry,  and  measuring  3  inches  in  its  smallest  and 
3|-  inches  in  its  greatest  diameter,  escaped  through  an 
opening  in  the  right  hypochondriac  and  epigastric 
regions,  occurred  in  the  practice  of  Gutteridge.*  The 
patient  had  been  subject  to  previous  attacks  of  biliar}'' 
colic,  and  then  an  abscess  developed  in  the  epigastric 
and  right  hypochondriac  regions,  which  burst  and 
discharged  pus  for  about  six  weeks,  when  the  large 
concretion  escaped  through  the  opening.  Faucon- 
neau-Dufresnef  refers  to  a  calculus  3' 15  inch'es  in 
length  by  M  inch  in  breadth,  which  escaped  through 
a  biliary-cutaneous  fistula. 

Instances  of  the  escape  of  smaller  calculi  are 
common.  Good  examples  of  such  cases  are  recorded 
by  YeldhamJ  and  Cookson.§  In  the  former  the 
abscess  was  opened  surgically. 

Even  when  there  is  no  obstruction  in  the  common 
bile-duct,  biliary-cutaneous  fistula3  generally  remain 
open  until  all  the  irritating  calculi  have  been  dis- 
charged,— an  event  which  may  not  happen  for  months 
or  years.  In  more  favorable  cases  they  may  close 
more  rapidly,  and  Murchison||  refers  to  a  case  in 
which  the  fistula  healed  up  in  ten  weeks. 

*  '  Lancet,'  1878,  vol.  i,  p.  851. 
t  Ref.  Murchison,  op,  cit.,  p.  557. 
X  '  Lancet,'  1878,  vol.  i,  p.  113. 
§  'Lancet,'  1878,  vol.  i,  p.  30. 
II  Op.  cit.,  p.  558. 
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If  there  be  an  obstruction  in  the  common  duct  to 
the  flow  of  bile  into  the  intestines,  the  fistula  remains 
permanent,  and  so  also  as  long  as  the  cystic  duct  is 
closed.  Surgical  aid  will  often  hasten  the  closure  of 
the  cutaneous  opening  of  the  fistula,  especially  if  all 
the  gall-stones  have  escaped  from  the  biliary  passages. 
In  more  troublesome  cases  the  gall-bladder  may  be 
excised,  or  an  artificial  gall-bladder-intestinal  fistula 
be  made. 

The  Nature  of  the  Fluid  which  escajjes  varies  accord- 
ing to  whether  the  large  bile-ducts  are  patent  or 
obstructed.  If  the  cystic  duct  be  closed,  a  clear,  viscid 
mucus,  containing  at  times  more  or  less  pus,  and 
occasionally  cholesterin,  escapes  ;  but  if  this  duct  be 
open,  a  certain  amount  of  bile  is  present  in  the  dis- 
charge.   If  the  common  duct  be  obstructed  whilst 
the  cystic  duct  is  free,  all  the  bile  will  escape  through 
the  fistula.    Some  patients  do  not  seem  to  suffer  at 
all  from  the  loss  of  their  bile,  but  others  get  into  a 
low  cachectic  condition  in  time,  especially  if  much 
pus  be  formed  and  escape  through  the  opening. 

Biliary  calculi  are  also  discharged  through  the 
fistulous  opening,  and  may  continue  to  come  away  for 
some  months  after  the  onset  of  the  condition.  The 
discharge  may  also  persist  after  all  the  calculi  have 
escaped,  or  it  may  be  some  long  time  after  the  forma- 
tion of  the  fistula  before  any  concretions  pass  out 
through  it. 

When  the  external  opening  of  the  fistula  is  much 
below  the  normal  situation  of  the  gall-bladder,  the 
channel  through  the  abdominal  wall  connecting  it 


EAEEE   FORMS  OF   BILIARY  FISTULA. 


211 


witli  the  latter  organ  is  often  long  and  sinuous,  and 
its  walls  are  indurated  and  thickened. 

Rarer  Forms  of  Biliary  Fistula. 

The  other  forms  of  biliary  fistula  mentioned  in 
Courvoisier's  table  are  very  rare. 

Biliarij-retro-peritoneal. 

Naunyn*  had  a  patient  who  suffered  chiefly  from  ascites  and  jaun- 
dice, and  who  died  soon  after  he  saw  her.  Post-mortem,  a  large  stone 
was  found  at  the  duodenal  end  of  the  common  duct,  the  duct  itself  being 
much  dilated,  and  perforated  in  one  place.  The  perforation  led  into  a 
cavity  behind  the  peritoneum,  which  was  full  of  bile-coloured  pus  and 
bilirubin-calcium  detritus.  The  abscess  extended  downwards  behind 
the  ascending  colon  to  the  right  iliac  fossR,  but  not  affecting  the 
vermiform  appendix,  and  inwards  to  the  inferior  vena  cava,  the  wall 
of  which  was  perforated.  Inside  that  vein  was  a  clot  which  con- 
tained masses  of  what  was  apparently  bilirubin-calcium  detritus. 

Biliary -portal  Fistulse  are  very  uncommon.  A  per- 
foration of  the  wall  of  the  portal  vein  in  the  fissure 
of  the  liver  when  it  occurs  is  generally  the  result  of 
an  abscess,  formed  round  the  gall-stone  in  the  duct, 
breaking  through  into  the  lumen  of  the  vein  (Bris- 
towe).t  Murchisont  (Case  clxxxviii)  found  a  gall- 
stone in  the  lumen  of  the  portal  vein. 

Thrombosis  or  pylephlebitis  and  consequent  liepatic 
suppuration  are  excited  by  the  formation  of  the  fistula. 

*  Op.  cit.,  p.  135. 

t '  Trans.  Path.  Soc.  Loud.,'  vol.  ix. 
X  Op.  cit.,  p.  579. 
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CHAPTER  XI. 

Biliary  Calculi  in  the  Intestinal  Tract— Intestinal  Obstruction  from 
Gall-stones,  and  its  Varieties— Intestinal  Obstruction  from  the 
Impaction  of  a  Gall-stone  in  the  Lumen  of  the  Bowel— Age  of 
the  Patients— Length  of  Time  during  which  a  Calculus  may 
remain  in  the  Bowel— Situation  of  the  Obstruction— Duration- 
Prognosis— Eecurrent  Attacks— Biliary  Calculi  in  the  Vermiform 
Appendix,  and  in  the  Colon  and  Rectum— Symptoms  of  Intes- 
tinal Obstruction  from  Gall-stones— Diagnosis  of  the  Seat  of  the 
Obstructing  Stone — Perforation  of  the  Intestiue— Stricture  of  the 
Intestine. 

Biliary  Calculi  in  the  Intestinal  Tract.  Intestinal 
Obstruction  from  Gall-stones. 

The  majority  of  calculi  which  pass  out  from  the 
biliary  system  through  fistulous  communications  with 
the  intestinal  tract  escape  from  ihe  body  without 
causing  any  trouble.    They  may  either  be  vomited 
or  pass  out  in  the  stools.    Calculi  of  various  sizes 
leave  the  body  in  either  way,  but   in  the  great 
majority  of  cases  by  the  latter  channel.    Some  as 
large  as  nutmegs  have  been  vomited,  whilst  one  the 
size  of  a  hen's  egg  (Blackburn^)  Avas  passed  _25£'r 
rectum  by  an  old  woman  without  much  difficulty. 
At  times,  however,  the  patient  suffers  a  good  deal  of 
pain  and  distress  from  his  attempts  to  void  a  gall- 

*  Loc.  cit. 
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stoiie  per  anum.  A  healthy  adult  farmer  whom 
I  saw,  was  almost  in  a  state  of  collapse  from  his 
oudeavours  to  pass  a  calculus,  the  size  of  a  small 
pigeon's  egg,  which  could  easily  be  felt  in  the 
rectum,  though  it  could  not  be  removed  by  the 
finger.  Enemata  of  water  and  warm  olive  oil  were 
given,  and  the  stone  was  finally  passed  whilst  the 
patient  was  in  an  upright  position,  his  previous 
attempts  when  lying  down  having  been  quite  un- 
successful. He  had  once  before  experienced  similar 
difficulty  in  passing  a  calculus,  which  Avas  evidently 
the  fellow  to  the-onelsaw.  In  this  case  the  rec- 
tum contained  no  fiscal  matter,  and  this  probably 
was  the  cause  of  the  trouble,  for  much  larger  calculi 
may  be  expelled  without  any  difficulty  when  accom- 
panied by  a  large  motion. 

The  Size  of  Biliary  Concretions  which  escape  through 
the  Bowel  without  exciting  any  abdominal  symptoms, 
varies  greatly ;  but  it  is  doubtful  whether  any  of  a 
greater  diameter  than  1  inch  (2-5  cm.)  can  pass  along 
the  small  intestine  and  through  the  ileo-caecal  valve 
with  any  degree  of  certainty.  The  large  calculus 
mentioned  previously  which  Blackburn  described 
was  3f  inches  (8"5  cm.)  long  by  1^  inches  (3*75  cm.) 
broad,  and  this  was  passed  pc?-  rectum,  without  ex- 
citing any  symptoms  until  it  reached  the  anus,  when 
some  little  difficulty  was  experienced  in  its  escape 
from  the  bowel.  On  the  other  hand,  Hutchinson  * 
operated  on  a  patient  in  whom  obstruction  of  the 
bowel  was  caused  by  a  stone  3|-  inches  (9 "5  cm.)  in 


*  '  Brit.  Med.  Jouru.,'  Dec.  7th,  1895. 
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circumference,  about  the  size  of  a  Murphy's  intes- 
tinal anastomosis  button. 

It  not  infrequently  happens,  then,  that  a  calculus 
which  escapes  from  the  biliary  passages  by  a  biliary- 
intestinal,  and  especially  by  a  gall-bladder-duo- 
denal fistula,  is  too  large  to  be  able  to  pass  along 
the  small  intestine  or  through  the  ileo-c£ecal  valve, 
and  it  becomes  impacted  in  the  bowel  and  causes 
obstruction  to  the  onward  movement  of  the  intestinal 
contents,  changes  in  the  wall  of  the  bowel  at  the  seat 
of  impaction,  and  local  peritonitis. 

The  above  conditions  which  a  gall-stone  in  the 
intestinal  tract  may  set  up  are  most  important,  for 
their  consequences  are  very  serious,  and  over  half  the 
cases  of  intestinal  obstruction  from  gall-stones 
terminate  fatally. 

The  Frequency  of  the  Occurrence  of  Intestinal 
Obstruction  from  Gall-stones  is  fortunately  not  great 
in  England.  Only  one  case  has  occurred  at  the 
Manchester  Eoyal  Infirmary  since  1883,  and  probably 
since  an  earlier  date.  The  total  number  of  ^os^- 
■?72oriem  examinations  made  in  this  hospital  since  1881 
is  2385,  and  evidence  of  intestinal  obstruction  from 
a  gall-stone  was  met  with  in  only  the  one  instance 
referred  to  on  page  198.  Since  1883  about  50,000  in- 
patients have  been  treated  in  the  hospital. 

Mayo  Kobson  found  from  inquiries  at  various 
hospitals,  that  four  cases  of  the  affection  were  treated 
in  twelve  months,  during  which  time  the  wants  of 
over  80,000  patients  were  attended  to. 
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Varieties  of  Intestinal  Obstruction  from  Gall-stones. 

The  usually  accepted  form  of  iutestiual  obstructiou 
from  gall-stones— namely,  that  arising  from  the  im- 
paction of  a  calculus  in  the  gut— is,  according  to  Mayo 
Eobson,^  only  one  of  four  varieties  of  obstruction 
which  depend  on  this  cause.  He  proposes  to  classify 
these  four  varieties  as  follows  : 

(1.)  The  form  depending  on  local  peritonitis,  excited 
by  an  inflamed  gall-Uadder,  leading  to  paralysis  of  the 
hoivel.  These  cases  may  yield  to  general  treatment 
without  operation.  The  symptoms  which  indicate 
this  form  of  intestinal  obstruction  from  gall-stones 
are  :  a  previous  history  of  similar  attacks,  with  biliary 
colic  and  jaundice  ;  severe  and  persistent  pain,  at 
first  localised  in  the  right  side  only,  and  then  becoming 
general;  the  late  onset  of  fsecal  vomiting  after  con- 
tinual retching;  the  existence  of  collapse  in  an  early 
stage  from  the  severity  of  the  pain,  which  is  usually 
relieved  by  morphia;  and  the  onset  of  jaundice  if 
the  concretion,  which  remains  in  the  bihary  passages, 
have  reached  the  common  duct. 

Von  WiniAvater  described  a  case  in  which  a  calcu- 
lus in  ulcerating  out  of  the  gall-bladder  broke  into 
two.  One  half  passed  into  the  intestine,  and  causing 
obstruction  was  removed  by  operation,  whilst  the 
second  half  remained  in  the  fistulous  track  between 
the  bowel  and  the  gall-bladder  and  set  up  fatal  peri- 
tonitis (quoted  by  Evet). 


*  '  Med.-Chir.  Trans.,'  Lond.,  1895. 

t  'Brit.  Med.  Journ./  Jan.  26th,  1895. 
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Lane^  operated  upon  a  case  of  acute  intestinal 
obstruction  which  was  set  up  by  paralysis  of  the 
colon  from  the  formation  on  it  of  lymph  at  the  he- 
patic flexure  where  it  was  in  contact  with  a  gall- 
bhadder  in  an  empyematous  condition.  The  cause  of 
the  cholecystitis  was  not  found  out,  but  no  stones 
w-ere  discovered  in  the  gall-bladder.  The  case  re- 
covered after  removal  of  the  lymph  from  the  colon 
and  drainage  of  the  gall-bladder. 

(2.)  Volvulus  of  the  Small  Intestine  occurs  as  a  com- 
plication of  cholelithiasis  at  times,  and  is  dependent 
either  on  the  violence  of  the  colic  caused  by  an  attack 
of  cholelithiasis  or  on  the  contortions  induced  by  the 
passage  of  a  large  concretion  through  the  small  in- 
testine. In  two  such  cases  Mayo  Eobson  performed 
laparotomy  and  untwisted  the  volvulus,  recovery  fol- 
lowing in  each  instance.  He  considers  that  operation 
holds  out  the  only  hope  of  success  in  these  cases.  A 
positive  diagnosis  of  the  condition  is,  as  a  rule,  im- 
possible until  the  abdomen  be  opened.  In  both  the 
above  cases,  in  addition  to  the  usual  signs  of  acute 
intestinal  obstruction,  there  was  a  well-marked  local- 
ised swelling  near  the  umbilicus,  becoming  hard  at 
intervals  when  the  paroxysms  came  on,  and  pointing 
to  the  situation  of  the  obstruction. 

(3.)  Mechanical  Obstruction  due  to  the  passage 
through  the  intestine  of  a  large  concretion.  This  is 
the  most  important  variety,  and  will  be  referred  to 
in  detail  immediately. 

(4.)  Obstruction  depending  on  Adhesions  or  Stricture 
of  the  Bowel,  the  result  of  past  gall-stone  attacks,  or 

*  'Lancet/  Feb.  25th,  1893. 
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of  Iiealing  fistulas.  The  symptoms  of  subacute  or 
chronic  partial  intestinal  obstruction  are  generally 
present  in  these  cases. 

Intestinal  Obstruction  from  the  Impaction  of  a  Gall-stone 
in  the  Lumen  of  the  Bowel. 

This,  the  third  of  Mayo  Robson's  four  varieties,  is 
the  commonest  and  most  important  form  of  intestinal 
obstruction  from  gall-stones,  and  is  the  condition 
generally  referred  to  when  this  complication  of  chole- 
lithiasis is  mentioned.  Most  of  the  further  observa- 
tions on  this  subject  will  therefore  bear  on  the  impac- 
tion of  biliary  calculi  in  the  lumen  of  the  gut. 

Age  of  the  Patients. — From  the  frequency  of  the 
occurrence  of  biliary  calculi  in  old  women,  it  is  not 
surprising  to  find  that  they  become  impacted  in  the 
intestinal  tract  of  the  same  class  of  subjects  more 
often  than  in  any  other  class. 

Schiiller*  found  that  men  were  affected  in  only 
25"9  per  cent,  of  139  published  cases. 

The  relative  frequency  of  the  affection  in  the  various 
periods  of  life  is  as  follows  (Schiiller). 


Under  30  years  . 

.    .  4 

Between  31  and  40 

.    .  5 

>» 

41   „   50    „  . 

.    .  17 

)y 

51  „  GO  „ 

.    .  33 

>* 

61  „  70  „ 

.    .  29 

>» 

71  „  80  „ 

.    .  16 

)) 

81  „  90  „ 

.    .  3 

Over  90  „ 

.    .  1 

108 

*  "  Gilllensteiue  als  Ursache  der  Dannobstruktion."  Doctor-Disser- 
tation, Strassburg,  1891. 
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The  youngest  of  the  above  patients  was  eighteen, 
and  the  oldest  ninety-four. 

About  75  per  cent,  of  the  above  cases  occurred 
in  patients  over  fifty  years  of  age.  The  possi- 
bility of  intestinal  obstruction  being  due  to  this 
cause  must  therefore  be  seriously  considered  in  dia- 
gnosing indistinct  obstructive  intestinal  conditions  in 
old  people,  and  especially  in  old  women. 

The  Length  of  Time  during  ivhich  a  Calculus  may 
remain  in  the  Boivel  varies  from  a  few  days  to  fifteen 
years.  Eve*  recorded  a  case  in  which  the  calculus 
probably  remained  in  the  small  intestine  for  ten  years 
without  exciting  any  symptoms  more  serious  than 
slight  constipation  until  it  reached  the  ileo-csecal 
valve,  when  complete  obstruction  came  on. 

Smithf  published  a  case  of  a  calculus  escaping  from 
the  biliary  passages  fifteen  years  before  it  finally 
caused  obstruction  of  the  bowel.  During  this  time 
constipation  with  unformed  motions  was  the  only 
symptom  of  which  the  patient  complained. 

Courvoisiert  refers  to  a  case  (No.  1011)  in  which 
twenty-two  calculi  were  found  in  a  curious  diverti- 
culum of  the  duodenum  in  a  woman  of  eighty  years 
of  age,  and  which  had  caused  all  sorts  of  unpleasant 
symptoms  during  life.  It  is  not  stated  how  long  they 
had  been  in  this  situation.  As  a  rule  the  calculus 
only  remains  from  a  few  days  to  a  few  weeks  in  the 
alimentary  tract  before  setting  up  serious  symptoms 
of  obstruction. 

*  '  Clin.  Soc.  Trans.,'  1895. 
t  '  Lancet,'  Dec.  3rcl,  1887. 
X  Op.  cit. 
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Situation  of  the  Ohstruciion.—The  following  table 
(Courvoisier)^  shows  the  portions  of  the  intestinal 
tract  ill  w^hich  biliary  calculi  are  most  frequently 
impacted. 

Leiclitensteri).  Coiuvoisier. 


Diiodeuum       .       .       •  ' 

Jejunum  .... 

ii 

I- 

Upper  part  of  small  iutestine  j 

„          „  ileum 

4 

Middle       „  „ 

5 

1 

*  33 

Ileum  .... 

IS 

Lower  part  of  ileum 

17 

10  ^ 

lleo-cffical  valve 

7  - 

\  « 

Vermiform  appendix 

2  . 

Sigmoid  flexure  of  colon  . 

2 

2 

32 

52 

The  large  calculi  which  cause  intestinal  obstruction 
as  a  rule  escape  from  the  biliary  passages  by  a  fistu- 
lous communication  between  the  gall-bladder  and  the 
bowel.  They  rarely  pass  down  the  common  bile- 
duct.  Courvoisier  coidd  only  find  three  undoubted 
instances  of  the  obstructing  calculus  having  escaped 
by  the  latter  channel  out  of  thirty- six  cases  recorded. 

The  higher  up  in  the  intestine  the  biliary  fistula 
occurs,  the  more  danger  is  there  to  the  patient,  and 
calculi  which  enter  the  bowel  through  an  opening  in 
the  wall  of  the  colon  have  a  much  more  likely  chance  of 
escaping  from  the  body  than  those  have  which  must 
travel  down  the  small  intestine  and  through  the 
ileo-C£ecal  valve. 

Calculi  are  not  uncommonly  found  obstructing  the 
latter  valve-opening  itself,  and  they  also  frequently 

*  Op.  cit.,  p.  104. 
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lodge  about  eigliteen  to  twenty-four  inches  above  it 
in  tlie  ileum. 

Occasionally  a  fatal  obstruction  of  the  colon  may 
result  after  the  calculus  has  entered  it  through  a 
fistulous  opening  in  its  wall.  Morison*  operated  on  a 
woman  and  removed  an  obstructing  gall-stone  from 
the  sigmoid  flexure.    The  patient  died. 

When  gall-stones  have  remained  some  time  in  the 
intestinal  tract  they  not  uncommonly  increase  in  size 
from  the  deposition  of  feecal  matter  on  them  ;  and  the 
obstructing  concretion  may  consist  of  a  conglomera- 
tion of  several  small  calculi  united  together  by  a 
pasty  material. 

The  duration  of  the  obstruction  may  vary  from  one 
to  twenty-eight  days,  but  is  not  often  more  than  four- 
teen days.  About  87  per  cent,  of  the  cases  terminate 
either  in  death  or  relief  of  the  obstruction  in  four- 
teen days,  and  70  per  cent,  in  the  first  ten  days. 

Sargeiitf  published  the  case  of  a  woman,  xt.  35,  who  died  sud- 
denly iu  less  than  half  an  hour  after  being  taken  "violently  ill."  She 
had  previously  suffered  from  "  dyspepsia"  only,  and  there  had  been  no 
jaundiceor  any  other  symptoms  of  cholelithiasis.  A  post-mortem  exami- 
tion  of  the  case  was  made,  and  in  the  small  intestine  was  found  a 
gall-stone  If  inches  (4-5  cm.)  long  by  J  inch  (1-75  cm.)  thick.  The 
concretion  completely  filled  the  lumen  of  the  bowel,  and  the  wall  of 
the  intestine  was  tightly  stretched  over  it.  The  latter  was  healthy 
above  and  below  the  obstruction,  and  "almost  so"  over  the  stone. 
There  was  no  sign  of  peritonitis.  A  gall-bladder-duodenal  fistula  was 
present,  through  which  the  concretion  had  entered  the  intestine.  It 
was  thought  that  the  patient  had  died  from  the  severity  of  the  pain 
which  accompanied  the  fatal  illness. 


*  '  Edin.  Med.  Journ.,'  1888. 

t  '  Brit.  Med.  Journ./  1879,  vol.  i,  p.  852. 
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Prognosis. — The  mortality  varies  accordiug  to 
different  authorities  (Naunyi#)  : 

Schiiller  collected  82  publislied  cases,  of  which  56  per  cent.  died. 
Duforfc        ,,        73       ,,  „  ,,      50     ,,  ,, 

Courvoisier  „       125       „  „  „      44'     „  ,, 

Operative  treatment  does  not  seem  to  increase  the 
chances  of  recovery.  Up  to  the  end  of  1891  Naunyn 
found  that  only  two  of  thirteen  cases  operated  upon 
recovered.  Eve  traced  nine  recoveries  out  of  eighteen 
operation  cases^  and  J.  Hutchinson^  Senior^t  who  has 
for  some  years  been  engaged  i\i  amassing  evidence 
on  this  pointj  has  come  to  the  conclusion  that  the 
mortality  of  cases  treated  surgically  is  a  little  over 
60  per  cent.,  and  he  considers  that  the  question  of 
operative  interference  for  mechanical  intestinal  ob- 
struction from  gall-stones  is  still  suh  jiidice.  It  is 
certain  that  many  very  severe  cases  recover  with 
medical  treatment  only. 

Recurrent  Attacks  of  the  Obstruction. — Patients 
occasionally  recover  from  one  attack  of  intestinal 
obstruction  only  to  undergo  another,  or  even  two  or 
three  more  attacks,  each  brought  on  by  the  passage 
of  large  gall-stones  through  the  small  intestine  and 
the  ileo-ctecal  valve.  Maclagan  X  met  with  two  such 
cases. 

Tlie  first  patient  was  a  woman  ret.  63,  who,  previous  to  coming  under 
Maclagiin's  observation,  had  suffered  from  four  attacks  of  intestinal 
obstruction  during  the  space  of  less  than  two  months.  The  first  two 
attacks  lasted  six  days,  the  third  four,  and  the  fourtli  five  days,  during 
each  of  which  there  was  vomiting  of  the  contents  of  the  stomach  and 


*  Op.  cit.,  p.  149.  t  '  Brit.  Med.  Journ.,'  1S95,  p.  195. 

X  '  Clin.  Soc.  Trans.,'  vol.  xxi,  p.  &7. 
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small  intestine,  acute  abdominal  pain,  and  absolute  constipation. 
Twelve  days  after  the  last  attack  she  passed  ^er  anum  four  large  gall- 
stones, each  of  which  was  nearly  one  inch  in  diameter.  The  patient 
improved  for  a  time  after  these  attacks,  but  about  two  months  before 
Maclagan  saw  her  she  had  suffered  from  another  similar  but  more 
severe  attack,  lasting  a  longer  time  and  followed  by  the  passage  per 
anum  of  a  gall-stone  like  the  others.  No  improvement,  however,  took 
place  in  the  general  condition  of  the  patient,  and  she  died  about  one 
month  after  the  cessation  of  the  last  attack  of  obstruction.  A  post- 
mortem examination  was  made,  and  a  fistulous  passage  between  the 
gall-bladder  and  duodenum  was  found.  There  were  some  patches  of 
lymph  on  the  peritoneal  surface  of  the  bowel.  Only  remains  of  the 
folds  of  the  ileo-cffical  valve  were  present,  the  valve  having  probably- 
been  destroyed  during  the  passage  of  the  first  gall-stone. 

The  second  case  was  also  a  woman,  set.  60,  who  complained  of  severe 
abdominal  pain  coming  on  about  one  hour  after  food.  A  tumour  the 
size  of  a  hen's  egg  was  found  in  the  region  of  the  gall-bladder,  which 
was  tender  when  pressed  upon,  the  pain  so  caused  being  like  that 
which  came  on  after  food.  The  tumour  was  evidently  connected  with 
the  gall-bladder.  She  remained  in  the  same  condition  for  some  weeks, 
when  she  was  suddenly  seized  with  symptoms  of  intestinal  obstruction, 
and  the  gall-bladder  swelling  was  found  to  have  diminished  to  the  size 
of  a  pigeon's  egg.  No  stool  was  passed  for  twenty-three  days,  and 
during  the  last  ten  days  no  flatus  escaped.  The  symptoms  were  finally- 
relieved,  probably  by  the  escape  of  the  concretion  through  the  ileo-csecal 
valve  into  the  colon,  and  the  patient  improved  steadily  for  ten  weeks. 
At  the  end  of  this  time  she  was  again  seized  with  sudden  symptoms 
like  those  of  the  first  attack,  and  the  swelling  in  the  region  of  the  gall- 
bladder could  scarcely  be  felt  at  all.  The  condition  gradually  got- 
worse,  and  patient  died  in  about  four  weeks.  Tympanites  was  a 
marked  symptom  in  both  attacks.  During  the  period  of  improvement 
after  the  first  attack  a  distinct  lump  like  a  walnut  or  big  gland  could 
be  felt  in  the  right  side  near  the  crest  of  the  ilium,  which  was  supposed 
to  be  a  gall-stone.    No  post-mortem  was  made  on  this  case. 

The  diagnosis  of  obstruction  from  gall-stones  was  made  during  life 
in  both  patients.  Maclagan  thought  that  death  was  caused  in  the 
two  cases  by  inflammatory  disturbance  in  and  around  the  liver,  set  up 
by  the  entrance  into  the  gall-bladder  of  the  contents  of  the  intestine. 

A  calculus  forming  half  a  complete  cast  of  a  gall- 
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bladder  may  be  passed  per  anwm  without  difficulty, 
whilst  its  fellow-half  will  cause  obstruction.  Glutton* 
describes  such  a  case. 

A  woman,  siet.  7(5,  passed  a  large  gall-stone  per  anum  with  symptoms 
of  cholelithiasis,  incliuliug  jaundice.  After  these  symptoms  had  sub- 
sided, a  tumour  could  be  felt  in  the  position  of  the  gall-bladder,  but 
the  patient  remained  well  for  fifteen  mouths,  when  she  was  suddenly 
seized  with  severe  abdominal  pain,  vomiting,  and  other  symptoms  of 
acute  intestinal  obstruction.  The  tumour  in  the  region  of  the  gall- 
bladder was  found  on  examination  to  have  vanished,  and  the  true  cause 
of  the  obstruction  was  suspected.  Laparotomy  was  performed,  and  a 
conical  concretion  was  found  about  8  inches  from  the  lower  end  of  the 
ileum,  which  was  pushed  on  through  the  ileo-C£ecal  valve  without  much 
difficulty,  five  days  later  it  was  passed ^x?;-  anum  after  some  trouble 
with  the  rectum,  and  was  found  to  consist  of  a  gall-stone  li  inches 
(3-1  cm.)  long  by  1  inch  (2-5  cm.)  broad,  and  3  inches  (8-25  cm.)  in 
circumference.  It  had  one  large  facet  which  fitted  to  that  on  tlie  cal- 
culus passed  fifteen  months  previously. 

The  successful  result  in  this  case  was  due  mostly  to  the  fact  that 
the  operation  was  undertaken  only  twenty-four  hours  after  tlie  onset 
of  the  acute  symptoms,  by  which  time  the  gut  round  the  stone  had 
hardly  had  time  to  become  much  injured.  The  manipulation  of  the 
stone  was  also  rendered  more  easy  by  its  narrower  end  lying  nearer 
the  valve  than  the  broad  end. 

Gall-stones  in  the  Vermiform  Appendix. — A  small 
biliary  concretion  may  get  into  the  vermiform  appen- 
dix and  cause  perityphlitis.  This  probably  happened 
in  a  case  which  Thorowgoodt  has  recorded.  An 
abscess  developed  in  the  right  iliac  region  in  a  girl 
aged  10,  who  had  often  suffered  from  bilious  attacks 
and  vomiting.  This  abscess  was  opened,  and  from 
it  a  concretion  about  the  size  of  a  small  nutmeg 
escaped.  The  child  recovered.  The  calculus  was  ana- 
lysed, and  found  to  consist  chiefly  of  cholesterin. 

*  '  Clin.  Soc.  Trans.,'  vol.  xxi,  p.  99. 

t  'Trans.  Path.  Soc.  Loud.,'  1877,  p.  131. 
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Fauconneau-Dufresne*  refers  to  a  case  of  Wegeler's 
in  wliicli  a  patient  died  from  symptoms  of  intestinal 
obstruction^  and  'pod-mortem  the  lower  part  of  the 
ileum  and  the  c£ecum  were  inflamed  and  gangrenous. 
The  gangrene  started  from  the  vermiform  appendix. 
The  latter  structure  was  distended,  and  contained 
several  gall-stones,  one  the  size  of  a  pigeon's  egg. 

Biliary  Calculi  in  the  Colon  or  Rectum. — When  once 
a  gall-stone  has  passed  into  the  large  intestine,  as  a 
rule  no  further  trouble  need  be  expected  from  it ;  but 
not  a  few  cases,  however,  are  recorded  in  which  a 
large  biliary  concretion  has  set  up  obstruction  in  the 
colon  or  rectum,  and  has  even  caused  death. 

Fiedler  t  refers  to  a  case  in  which  vague  pains  in 
the  region  of  the  stomach,  unaccompanied  by  jaun- 
dice or  any  symptoms  typical  of  biliary  colic,  were 
followed  after  two  months'  interval  by  pain  in  the  epi- 
gastrium, then  in  the  right  lumbar  region,  and  finally 
over  the  sigmoid  flexure.  Yomiting  was  frequent, 
and  the  left  thigh  was  drawn  up  to  the  abdomen 
owing  to  severe  pain  in  the  left  iliac  region,  where  a 
tumour  could  be  felt.  After  a  further  period  of  two 
months,  a  concretion  consisting  of  three  faceted  stones 
weighing  46  grammes  and  composed  of  96  per  cent,  of 
cholesterin,  was  passed,  with  consequent  relief  of  the 
symptoms  and  disappearance  of  the  tumour. 

MorisonJ  andKorte§  each  removed  a  large  gall-stone 

*  Eef.  Schiiller,  op.  cit.,  p.  32. 

t  Ref.  Schiiller,  op.  cit.,  p.  31. 

X  '  Edin.  Med.  Journ.,'  1888. 

§  Ref.  Eve,' Trans.  Cliu.  Soc.  Loud.,'  1895,  p. 91. 
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by  laparotomy  from  tlie  sigmoid  flexure  of  a  woman. 
The  latter  case  recovered_,  but  Morison's  died. 

Pye-Smith*  examined  peo-  rectum  a  case  of  intes- 
tinal obstruction^  and  felt  something  abnormal  above 
the  sigmoid  flexures  which  -.vas  very  moveable  and 
which  was  looked  upon  as  being  possibly  a  can- 
cerous growth.  A  large  biliary  calculus  was  passed 
in  thirteen  days  per  rectum,  and  the  obstruction  was 
relieved. 

Schiiller  t  mentions  four  cases  (all  women)  in 
which  palpation  of  the  abdomen  was  followed  by 
relief  of  the  symptoms  and  by  the  passage^  a  short 
time  afterwards,  of  an  obstructing  calculus.  In  three 
of  the  cases  there  had  been  f^cal  vomiting.  Two  of 
the  patients  stated  that  they  felt  something  move 
inside  them  at  the  time  of  the  examination. 

Dr.  Dreschfeld  told  me  of  a  case  of  intestinal 
obstruction  in  which  he  made  a  digital  examination 
of  the  rectum,  and  found  a  gall-stone  lodged  in  a 
syphilitic  stricture  of  this  organ.  He  managed  to 
remove  the  stone  with  his  finger,  and  the  obstruction 
was  relieved. 

The  Symptoms  of  Intestinal  Obstruction  from  Gall-stones. 

The  symptoms  excited  by  the  impaction  of  a  gall- 
stone  in  the  intestinal  tract  are  very  similar  to  those 
resulting  from  intestinal  obstruction  which  is  due 
to  other  causes.  It  is,  as  a  rule,  impossible  to 
diagnose  the  former  condition,  and  very  often  the 
first  definite  indication  of  the  true  cause  of  the 

*  'Lancet,'  1887,  i,  p.  573. 
t  Op.  cit.,  pp.  10  and  12. 
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obstruction  is  obtained  during  the  operation  under- 
taken for  the  relief  of  the  condition. 

A  previous  history  pointing  to  the  escape  of  gall- 
stones from  the  biliary  passages  is  of  much  diagnostic 
value.    Out  of  about  forty  cases  of  intestinal  ob- 
struction from  gall-stones,  in  which  reliable  informa- 
tion could  be  obtained  from  the  patient,  Naunyn  * 
found  that  previous  symptoms  of  cholelithiasis  had 
been  present  in  twenty-six  instances.    A  reliable 
history  concerning  the  occurrence  of  jaundice  was 
obtained  by  Naunyn  in  forty-two  cases  of  the  same 
affection.    Sixteen  of  these  patients  stated  that  they 
had  been  jaundiced  on  previous  occasions,  whilst 
twenty-six  stated  definitely  that  their  skin  had  never 
been  discoloured.  The  same  observer  found,  from  the 
history  of  120  cases  of  intestinal  obstruction  from 
gall-stones,  that  symptoms  caused  by  the  escape  of 
the  calculus  into  the  intestinal  tract  from  the  biliary 
passages  were  observed  in  forty-one  instances. 

In  favorable  cases  the  obstructing  concretion  may 
be  felt  through  the  abdominal  wall,  as  in  the  case 
recorded  by  Jeaffreson,t  but  more  frequently  this  is 
impossible,  owing  to  the  presence  of  tympanites. 
Eve  J  felt  a  mass  like  a  rifle  bullet  in  the  right  iliac 
region  of  a  patient  after  the  administration  of  an 
ansesthetic,  which  he  could  not  feel  before. 

It  is  not  always  easy  to  recognise  a  large  gall- 
stone in  the  abdominal  organs  even  during  laparotomy, 

*  Op.  cit.,  p.  145. 

t  '  Brit.  Med.  Journ.,'  May  30th,  1868. 
X  '  Trans.  Clin.  Soc.  Lond.,'  1895,  p.  91. 


SYMPTOMS  OF  INTESTINAL   OBSTRUCTION.  227 


as  is  seen  in  Godlee's*  case,  in  which  he  cut  down  on  an 
obscure  tumour  in  the  lumbar  region.  To  get  at  the 
tumour  he  had  to  break  down  adhesions  between  the 
transverse  colon  and  the  liver,  and  in  doing  this  he 
came  across  two  hard  masses,  one  in  the  gall-bladder 
and  one  in  connection  with  the  liver.  He  concluded 
that  these  were  malignant  tumours,  but  some  time 
afterwards,  the  woman  passed  a  large  gall-stone,  and 
the  tumour  disappeared. 

Tt/mpanites  is  not  always  present,  and  is  often  but 
slightly  marked.  It  tends  to  develop  if  the  obstruction 
persist  for  some  time,  and  especially  if  it  be  low  down 
in  the  ileum.  When  the  obstruction  is  high  up  in  the 
jejunum  or  duodenum,  the  epigastric  region  is  dis- 
tended, whilst  the  rest  of  the  abdomen  is  retracted. 

Vomiting  is  an  important  symptom.  It  is  often 
the  first,  but  it  varies  greatly  in  its  intensity  and 
frequency.  When  the  obstruction  is  high  up  in  the 
jejunum  or  in  the  duodenum,  tlie  vomiting  is  usually 
bilious  and  not  faecal,  but  when  lower  down  in  the 
ileum  the  vomited  matters  become  foeculent.  In  a 
few  cases  jejunal  obstruction  may  result  in  the  vomit- 
ing of  brownish  semi-faecal  matter.  Occasionally 
there  is  hacmatemesis,  the  blood  escaping  from  the 
edges  of  a  recent  fistulous  communication  between 
the  intestine  and  the  biliary  passages.  The  higher 
up  in  the  bowel  the  obstruction,  the  more  severe,  as  a 
rule,  is  the  vomiting.  In  a  case  of  Pye-Smith's  t  where 
the  stone  was  impacted  thirty  inches  below  thepylorus 
five  litres  of  bilious  fluid  were  vomited  in  forty-eight 

*  *  Bi  it.  Med.  Jouru.,'  March  2nd,  1895. 
t  'Tnins.  Patli.  Soc.  Loud.,'  vol.  v,  p.  ]G3. 
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hours.    When  the  pylorus  is  affected,  the  vomiting 
is  profuse^  and  dilation  of  the  stomach  ensues. 

In  all  patients  over  fifty,  and  especially  in  women 
ahove  this  age,  the  possibility  of  a  gall-stone  causing 
intestinal  obstruction  must  be  remembered. 

The  symptoms  of  obstruction  may  also  be  inter- 
mittent.    This  generally  happens  when  the  gall-stone 
is  not  big  enough  to  completely  fill  the  lumen  of 
the  bowel,  but  by  its  presence  excites  spasm  of  the 
wall  of  the  intestine,  which  then  grips  the  stone 
and  holds  it  fast.    Whilst  this  spasm  continues  the 
symptoms  of  complete  obstruction  are  present,  but 
as  soon  as  the  muscle  in  the  wall  of  the  bowel  becomes 
paralysed  by  over-exertion  and  relaxes,  the  contents 
of  the  intestine  can  pass  by  the  stone,  and  the  urgent 
symptoms  are  relieved,  although  fsecal  vomiting  may 
continue  whilst  ftecal  matter  is  being  passed  'per 
rectum.     Naunyn*  is  of  the  opinion  that  flatus  is 
more  regularly  and  persistently  passed  when  the 
intestinal  obstruction  is  due  to  a  gall-stone  than  when 
it  is  due  to  other  causes,  and  that  it  may  occur  when 
there  is  complete  feecal  obstruction  from  the  former 
cause.    Diarrhoea  is  occasionally  present  for  a  con- 
siderable time,  as  in  a  case  of  Barker's,t  in  which  a 
gall-stone  was  impacted  in  the  ileum  just  above  the 
ileo-c8ecal  valve. 

Diagnosis  of  the  Situation  of  the  Obstructing  Stone. 

The  symptoms  of  intestinal  obstruction  from  a 
gall-stone  vary  in  some  rather  important  points  ac- 
*  Op.  cit.,  p.  146. 

t  '  Brit.  Med.  Jouni.,'  1895,  i,  p.  195. 


SITUATION    OP   THE   OBSTRDCTING    STONE.  229 


corcling  to  tlie  portion  of  the  alimentary  tract  in  wliicli 
the  stone  is  lying. 

(1.)  Pylorus. — Though  obstruction  of  the  outlet  of 
the  stomach  can  hardly  be  looked  upon  as  a  form  of 
intestinal  obstruction,  it  will  be  worth  while  to  con- 
sider its  chief  symptoms  here  for  the  sake  of  com- 
parison with  those  excited  by  the  real  affection.  In 
obstruction  of  the  pylorus  there  are  frequent  vomiting 
or  retching,  occasional  heematemesis,  and  gastric  dila- 
tation. The  bowels  act  fairly  well,  as  the  obstruction 
is  generally  only  partial.  There  may  be  epigastric 
fulness,  but  the  lower  part  of  the  abdomen  is  re- 
tracted. If  the  obstruction  be  due  to  the  formation 
of  a  biliary-gastric  fistula,  bile  may  be  present  in 
the  vomited  matters. 

(2.)  Duodenum. — The  symptoms  of  obstruction  of 
the  duodenum  are  similar  to  those  arising  from 
stenosis  of  the  pyloric  orifice,  but  gastric  dilatation  is 
not  present,  and  there  is  complete  stoppage  of  the 
bowels  after  a  few  days.  Bile  is  vomited  in  con- 
siderable quantity. 

(3.)  Upper  Part  of  the  Jejunum. — The  vomiting  is 
very  frequent  and  profuse,  and  the  fluid  brought  up 
is  beginning  to  be  faeculent.  The  epigastrium  is 
tympanitic,  and  the  abdomen  in  other  parts  re- 
tracted. 

(4.)  Ileum. — The  vomiting  becomes  quite  fascal, 
and  there  is  rapid  onset  of  complete  faecal  obstruction. 
The  umbilical  and  hypogastric  regions  of  the  abdo- 
men become  tympanitic,  whilst  the  collapsed  large 
intestine  occupies  the  flanks.  A  hard  foreign  body 
felt  through  the  abdominal  wall  in  the  right  iliac 
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region  is  very  likely  to  be  a  gall-stone  impacted  in 
the  ileo-cjBcal  valve. 

(5.)  Colon. — When  the  stone  is  blocking  up  the 
colon  the  symptoms  develop  more  gradually  than 
when  it  is  in  the  small  intestine.  The  vomiting 
comes  on  later,  but  the  faecal  obstruction  is  complete 
from  the  beginning* ;  generally  tympanites  develops, 
and  becomes  very  marked  in  time.  A  rectal  ex- 
amination by  the  finger  may  reveal  the  presence  of 
the  obstructing  stone  when  it  is  in  the  sigmoid 
flexure  or  rectum. 

Attempts  to  localise  the  position  in  the  intestines 
of  an  impacted  gall  stone  by  sounding  with  a  long 
thin  needle  passed  through  the  abdominal  wall,  ought 
not  to  be  made.  Good  results  can  very  rarely  follow 
from  such  a  procedure,  and  the  viscera  may  easily  be 
seriously  injured  by  the  multiple  punctures  to  which 
they  are  subjected  by  its  adoption.  The  contents  of 
distended  intestines  are  also  very  liable  to  pass  out 
through  the  punctures  into  the  cavity  of  the  abdomen 
and  excite  general  peritonitis. 

An  exploratory  laparotomy,  developing  into  any 
operation  necessary  for  the  relief  of  the  condition 
which  is  found  to  be  the  cause  of  the  symptoms,  is 
the  safer  procedure  to  adopt. 

Perforation  of  the  Intestine. 

A  gall-stone  in  the  intestine  may,  in  addition  to 
causing  obstruction,  perforate  the  wall  of  the  bowel. 
Jeaffreson*  relates  such  a  case  : 


*  '  Brit.  Med.  Joiirn.,'  May  30tli,  1808. 
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The  patient,  a  woman  eet.  53,  complained  of  griping  abdominal 
pain,  and  on  examination,  a  hard  body,  the  size  o£  a  walnut  and  like  an 
enlarged  gland,  was  felt  lying  midway  between  the  umbilicus  and  the 
right  iliac  fossa.    It  was  not  felt  at  a  subsequent  examination,  and 
was  not  suspected  of  being  a  gall-stone,  as  there  had  been  no  history 
of  biliary  colic.    The  patient  was  shortly  afterwards  seized  with 
sudden  severe  abdominal  pain,  collapsed,  and  died  in  thirty-six  hours. 
Post-mortem,  general  peritonitis,  especially  marked  in  the  right  iliac 
fossa,  was  found.    The  duodenum  was  adherent  to  the  fundus  of  the 
gall-bladder,  although  no  actual  perforation  existed  in  the  adherent 
tissues.    The  gall-bladder  contained  calculi.    The  ileum  was  found  to 
be  perforated  just  above  the  ileo-caecal  valve,  and  a  large  gall-stone  was 
lying  in  the  peritoneal  cavity  of  the  pelvis. 

Stricture  of  the  Intestine. 

Stricture  of  the  intestine  occasionally  results  from 
the  irritation  of  gall-stones.    In  a  case  of  Ward's* 
chronic  inflammation  and  thickening  of  the  ileum  and 
csecum,  close  to  the  valve,  with  practical  destruction 
of  the  ileo-cffical  valve  itself,  was  found.    The  mucous 
membrane  in  these  situations  was  eroded  away  by 
ulceration,  and  large  faceted  gall-stones  were  found 
in  the  thickened  portion  of  the  bowel.    The  ileum 
again,  three  feet  above  the  valve,  contained  another 
large  oval  biliary  concretion.    The  wall  of  the  bowel 
round  the  obstruction  was  thickened,  and  below  it 
the  lumen  of  the  intestine  was  much  narrowed.  This 
patient  had  for  three  years  suffered  from  chronic 
diarrhoea  with  occasional  attacks  of  vomiting  and 
severe  abdominal  pain.    There  were  no  symptoms  of 
biliary  colic. 

*  'Trans.  Path.  Soc.  Lond.,'  1832. 
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CHAPTER  XII. 

CompHcatious  and  Sequelae  of  Cholelithiasis,  continued — Cancer  of 
the  Biliary  Passages— Hydrops  Cystidis  Felleaj— Interstitial 
Pancreatitis — Calculous  Cirrhosis  of  the  Liver — Glycosuria. 

Carcinoma  of  the  Biliary  Passages. 

The  question  as  to  wlietlier  cancer  of  the  bile-ducts 
or  gall-bladder  is  a  cause  or  result  of  the  formation 
of  gall-stones  was  fully  discussed  in  Chapter  III  (page 
56),  and  it  was  shown  that  the  malignant  growth  very 
frequently  develops  after  gall-stones  have  been  pre- 
sent in  the  biliary  passages.  It  is  not  necessary  to 
go  into  the  subject  again,  but  a  few  of  the  important 
points  connected  with  it  will  not  be  out  of  place 
here. 

Primary  Carcinoma  of  the  Bile-ducts,  according  to 
Rolleston,*  consists  in  the  majority  of  cases  of  cylin- 
drical-celled growths,  but  when  the  disease  invades 
the  ducts  by  extension  from  the  gall-bladder,  it  is 
more  of  a  columnar-celled  type. 

Symptoms. — The  onset  of  cancer  of  the  bile-ducts 
is,  almost  without  exception,  marked  by  the  de- 
velopment of  jaundice.  The  discoloration  of  the 
skin  gets  progressively  worse,  aud  often  assumes 
a  dark  olive  tint.  It  never  improves.  The  cachexia 
of  cancer  develops  rapidly  in  the  course  of  a  few 
weeks. 

*  '  Manchester  Med.  Chrou./  January,  1896. 
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The  diagnosis  of  cancer  of  the  bile-ducts  in  the 
early  stages  of  the  affection  is  often  impossible. 
The  development  and  progressive  increase  of  the 
jaundice  is  a  most  important  indication  of  the  dis- 
ease. As  a  rule,  a  probable  diagnosis  can  only  be 
made  after  observing  the  progress  of  the  case,  and 
by  the  onset  of  marked  cachexia,  but  even  this  latter 
condition  may  be  present  in  obstruction  from  non- 
malignant  causes.  The  true  nature  of  the  case  may 
not  be  discovered  until  a  post-mortem  examination  be 
made. 

Primary  Carcinoma  of  the  Gall-hladder  consists, 
according  to  Rolleston,*  of  a  columnar-celled  or,  less 
commonly,  of  a  spheroidal-celled  growth. 

Symptoms. — Jaundice  is  absent  so  long  as  the 
growth  remains  limited  to  the  gall-bladder,  and  there 
is  no  pressure  on  the  hepatic  or  common  duct.  This 
symptom  is  therefore  not  essential  for  the  diagnosis 
of  the  disease,  and  when  present  is  due,  either  to 
extension  of  the  primary  growth  into  the  bile-duct, 
or  to  pressure  exerted  by  it  on  the  hepatic  or  common 
duct.  It  occurs  in  about  69  per  cent,  of  the  cases 
of  cancer  of  the  gall-bladder  (Musser).t 

The  presence  of  a  small,  nodular  or  irregular,  hard 
tumour  can  at  times  be  made  out.  The  enlargement 
of  the  gall-bladder  is  not  so  great  in  this  condition 
as  when  it  is  dilated  from  obstructive  causes,  unless 
the  growth  involve  the  neck  of  the  organ.  A 
cancerous  growth  of  the  gall-bladder  generally  con- 
tinues to  enlarge,  and  does  so  rapidly  enough  for  its 
increase  in  size  to  be  noticeable.  Cachexia  develops 
*  J-oc.  cit.  t  Loc.  cit. 
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in  the  course  of  two  or  three  months.  The  occur- 
rence of  pyrexia  and  rigors  is  against  the  presence 
of  new  growths,  though  they  do  accompany  it  at 
times.  Ascites  is  set  up  by  extension  of  the  growth 
to  the  glands  in  the  fissure  of  the  liver.  The  liver 
is  rarely  increased  in  size  except  as  a  result  of  ob- 
struction of  the  common  duct.  The  spleen  is  not 
enlarged.  An  exploratory  puncture  of  the  tumour 
may  result  in  the  recognition  of  cells  of  new  growth 
in  the  fluid  or  material  obtained  in  the  needle. 

Hydrops  Cystidis  Felleae. 

This  condition  consists  in  the  distension  of  the 
gall-bladder  by  clear,  colourless  fluid,  which  very  fre- 
quently results  from  complete  obstruction  of  the  cystic 
duct  by  a  gall-stone,  or  by  compression  or  inflam- 
matory causes.  It  develops  most  commonly  when 
the  duct  is  blocked  by  a  stone  either  in  the  neck  of 
the  gall-bladder  or  in  the  lumen  of  the  duct  itself. 

Courvoisier*  states  that  out  of  a  total  of  ninety-one 
cases  of  distended  gall-bladder  resulting  from  a  stone 
in  the  cystic  duct  the  condition  of  hydrops  cystidis 
felleee  was  present  seventy-nine  times. 

The  fluid  contained  in  the  distended  gall-bladder 
is  clear  and  colourless,  and  consists  in  great  part  of 
mucin.  It  occasionally  contains  a  little  albumen  or 
blood,  or  a  few  crystals  of  cholesterin,  but  no  bile 
pigments  or  bile  salts.  A  small  quantity  of  organic 
salts  may  be  present.  The  fluid  is  secreted  by  the 
mucous  membrane,  the  epithelial  cells  of  which  are 

*  Op.  cit.,  p.  20. 
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more  cubical  than  normal^  and  it  is  sterile.  The 
tumour  is  often  latent,  only  attracting  attention 
from  its  size,  but  tliere  is  generally  a  previous  history 
of  biliary  colic.  For  its  development  a  complete 
obstruction  of  the  cystic  duct  is  necessary,  otherwise 
bile  would  enter  the  gall-bladder.  The  physical  signs 
of  this  condition,  and  the  shapes  assumed  by  the 
tumour,  are  similar  to  those  described  under  "Dis- 
tension of  the  Gall-bladder." 

Interstitial  Pancreatitis. 

Riedel  *  has  recently  drawn  attention  to  an  enlarge- 
ment of  the  head  of  the  pancreas  of  an  interstitial 
inflammatory  nature  which  he  has  occasionally  (three 
times  in  twelve  cases  of  gall-stone  surgery)  met  with 
as  a  result  of  cholelithiasis.  Impaction  of  a  calculus 
in  the  ostium  duodenale  of  the  common  bile-duct 
seems  greatly  to  favour  the  development  of  this  con- 
dition.  This  latter  duct  frequently  runs  through 
the  head  of  the  pancreas  to  reach  the  duodenum,  and 
often  unites  with  the  pancreatic  duct  before  they 
reach  their  common  duodenal  orifice.  Inflammation 
of  the  wall  of  the  common  bile-duct  in  such  cases 
extends  to  the  pancreatic  duct  or  to  the  pancreatic 
tissue  itself,  and  excites  an  inflammatory  increase  of 
the  interstitial  tissue  which  leads  to  the  formation  of 
"iron  "-hard  nodules.  These  nodules  are  at  times 
mistaken  by  the  examining  finger,  in  cases  of  gall- 
stone surgery,  for  calculi  in  the  duodenal  end  of  the 
common  bile-duct.  More  rarely  the  head  of  the 
pancreas  is  enlarged,  in  consequence  of  this  inter- 
*  •  Berl.  klin.  Wocli.,'  189G,  Nos.  1  and  2. 
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stitial  inflammation,  to  form  a  distinct  tumour,  wliicli 
has  nearly  all  the  characteristics  of  cancer,  and  in  fact 
can  only  be  diagnosed  from  it  by  the  progress  of  the 
case  after  the  removal  of  the  exciting  cause  of  the 
inflammation.  This  hypertrophic  interstitial  pan- 
creatitis may  be  met  with  when  calculi  are  found  in 
the  gall-bladder  only,  although  it  is  very  probable 
that  one  has  previously  been  engaged  in  the  duodenal 
end  of  the  common  duct.  Of  a  benignant  nature 
really,  interstitial  pancreatitis  may,  if  left  for  long, 
induce  a  fatal  cachexia  as  a  result  of  obstruction  to 
the  escape  of  the  bile  and  pancreatic  juice.  It  runs 
a  slow  and  protracted  course  if  left  alone.  Riedel 
operated  on  three  such  cases  with  two  recoveries  and 
one  death.  The  latter  was  due  to  the  pancreatic 
cachexia  having  exhausted  the  vital  energies  of  the 
patient. 

Calculous  Cirrhosis  of  the  Liver. 

Cirrhosis  of  the  liver  occasionally  develops  in  pro- 
longed obstruction  of  the  common  bile-duct  by  a  gall- 
stone. In  writing  in  a  previous  chapter  (p.  127)  on 
the  enlargement  of  the  liver  met  with  in  cholelithiasis, 
the  nature  of  the  new  tissue  formed  around  the  dilated 
bile-ducts  was  referred  to,  and  it  will  hardly  be 
necessary  to  go  more  fully  into  the  same  subject  here, 
as  cirrhosis  of  the  liver  is  rarely,  if  ever,  met  with 
clinically  as  a  complication  of  cholelithiasis. 

The  liver,  as  a  rule,  enlarges  at  first  when  the 
cirrhosis  is  developing,  but  if  the  case  is  prolonged 
sufiBciently  it  assumes  the  atrophic  form.  This  latter 
condition  was  present  in  four  out  of  the  forty-sis 
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cases  in  wliicli  I  found  gall-stones  post-mortem,  but 
whether  as  a  cause  or  result  of  the  latter,  could  not 
be  determined. 

The  development  of  the  cirrhotic  tissue  takes  place 
outside  the  duct-wall  and  at  the  expense  of  the  liver 
cells,  and  is  due  partly  to  the  prolonged  irritation  of 
the  duct-wall  by  the  retained  bile,  which  results  in  a 
chronic  hypertrophic  angiocholitis,  and  partly  to  a 
hypertrophy  of  the  wall  of  the  duct  which  is  set 
up  to  compensate  for  the  atrophy  resulting  from  its 
distension. 

If  a  large  liver  be  observed  during  life  to  diminish 
in  size,  whilst  the  jaundice  and  other  symptoms  of 
obstruction  persist,  the  possibility  of  the  develop- 
ment of  an  atrophic  cirrhosis  must  be  thought  of. 

Ascites  is  generally  absent  in  cases  of  biliary  cir- 
rhosis, according  to  Chauffard,"^  because  the  blood 
passes  by  a  supplementary  venous  anastomosis  from 
the  branches  of  the  portal  vein  in  Griisson's  capsule 
into  the  neighbouring"  branches  of  the  sublobular 
hepatic  vein. 

Glycosuria. 

Several  instances  have  been  recorded  in  which 
sugar  has  been  found  in  the  urine  in  cases  of  gall- 
stones. 

From  the  frequency  of  the  occurrence  of  both  con- 
ditions, especially  in  elderly  and  stout  subjects,  their 
association  might  be  looked  upon  as  a  coincidence, 
but  occasionally  the  glycosuria  seems  to  be  de- 
pendent upon  the  attacks  of  gall-stones. 

*  Op.  cit.,  p.  886. 
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Gans"^  and  Kraust  met  with  sugar  in  tlie  urine 
regularly  during,  and  after,  the  attacks  of  biliary 
colic,  and  Ordj  published  a  case  in  which  a  patient 
suffered  from  thirst  and  glycosuria  for  some 
months,  during  which  time  he  had  several  attacks 
of  biliary  colic.  Treatment  for  cholelithiasis  brought 
about  the  passage  of  a  gall-stone  per  anum,  after 
which  the  colic  left  him,  and  the  symptoms  of 
diabetes  disappeared. 

*  '  VerbandL  d.  Cong.  f.  inner.  Medicin,'  1891,  p.  76. 
t  '  Prag.  med.  Wocli./  1884,  No.  49. 
X  '  Brit.  Med.  Journ.,'  1887,  i,  p.  497. 
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CHAPTER  XIII. 

Medical  Treatment  of  Cholelithiasis — Experimental  Researches  on 
Cholagogues — Medicinal,  Hygienic,  and  Dietetic  Treatment  of 
Cholelitliiasis — Medical  Treatment  of  Intestinal  Obstruction 
from  Gall-stones. 

GrALL-STONES  may  be  treated  either  medically  or 
surgically.  Medical  treatment  is  adopted  at  tlie 
onset  of  all  cases^  and  in  the  majority  of  instances  is 
used  throughout  the  course  of  the  illness.  In  a  large 
minority  of  cases,  however^  some  complication  de- 
velops in  the  course  of  the  disease,  for  the  relief  of 
which  the  aid  of  the  surgeon  is  necessary.  The 
symptoms  and  conditions  which  call  for  surgical 
treatment  will  be  referred  to  in  later  chapters,  along 
with  an  account  of  the  treatment  itself.  The 
measures  employed  by  the  physician  for  the  relief  of 
the  disease  will  be  considered  first. 

Medical  Treatment  of  Cholelithiasis. 

The  results  of  the  medicinal  treatment  of  this 
disease,  as  of  almost  all  other  affections  for  which 
there  is  no  specific  remedy,  vary  greatly  in  diffe- 
rent cases  ;  very  often,  however,  much  relief  to  the 
patient,  and  not  uncommonly  a  cure,  may  result  from 
the  employment  of  suitable  medicinal  measures. 
Most  of  the  drugs  which  are  of  value  at  the  present 
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time  for  tlie  relief  of  the  symptoms  of  gall-stones 
have  been  used  with  a  varying  amount  of  success 
during  the  last  century  and  a  half. 

At  the  first  glance  it  might  appear  from  this  state- 
ment that  our  knowledge  of  the  medicinal  treatment 
of  cholelithiasis  had  not  progressed  much  during  this 
century,  and  this  impression  is  emphasised  by  the 
admission  of  the  fact  that  not  one  new  remedy  of 
any  great  value  has  been  discovered  since  Coe's  time 
(1750).  But  if  the  discovery  of  new  remedies  has 
failed,  it  must  be  remembered  that  the  knowledge 
concerning  the  action  of  the  old  ones  has  increased 
greatly,  and  in  consequence,  although  the  treatment 
of  gall-stones  as  carried  out  at  the  present  time  is 
very  similar  to  that  which  was  in  vogue  150  years 
ago,  it  is  now  based  upon  firm  scientific  principles, 
whereas  formerly  it  was  used  for  empirical  reasons 
only.  And  for  the  same  scientific  reasons  we  have 
omitted  many  reputed  remedies  of  the  last  century 
which,  from  their  very  nature  and  physiological 
action,  could  be  of  no  use  in  the  cure  of  the  disease. 
For  instance,  mineral  waters  have  been  for  some  time, 
and  still  are,  ordered  freely  for  patients  suffering 
from  gall-stones,  with  beneficial  results,  which  were 
often  attributed  by  the  older  physicians  to  the  solu- 
tion of  the  calculi.  At  the  present  time,  however, 
we  know  that  the  various  salts  which  are  contained 
in  the  saline  waters  are  all  possessed  of  some  chola- 
gogue  action,  and  that  they  improve  the  condition 
of  the  liver  and  alimentary  tract  generally,  and 
thereby  do  away  with  a  strong  predisposing  cause 
of  the  development  or  persistence  of  cholelithiasis. 
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And  we  also  know  that  they  do  not  dissolve  gall- 
stones. 

It  is  tlie  same  with  our  knowledge  of  the  other 
drugs  used  in  the  treatment  of  gall-stones. 

It  will  be  interesting  and  instructive  in  this  place 
to  review  briefly  the  most  important  results  of  experi- 
mental observations  in  man  and  in  animals,  with 
the  different  remedies  used  in  the  treatment  of 
cholelithiasis. 

Experimental  Researches  on  Cholagogues. 

A  good  many  observations  have  during  recent 
years  been  made  on  the  effect  of  various  drugs  in 
increasing  the  excretion  of  bile,  both  in  man  and  in 
animals.  Those  made  on  man  are  the  most  important, 
but  the  results  obtained  are  unsatisfactory  at  the 
best  of  times,  for  the  amount  of  bile  excreted^  esti- 
mated by  volume  or  by  its  solid  residue,  varies  greatly 
from  day  to  day  in  the  same  subject.  Thus  Noel 
Paton  and  Balfour*  found  that  their  patient  normally 
excreted  from  518  c.cm.  to  814  c.cm.  of  bile^  and  that 
the  solids  varied  from  7*9  grms.  to  11-5  grms.  daily. 
In  Mayo  Robson's  case  similar  fluctuations  were 
observed  normally. 

The  conclusions  to  which  Noel  Paton  and  Balfour 
have  been  led  from  their  observations  on  the  effect 
of  diet  and  drugs  on  the  excretion  of  the  bile  in  a 
woman,  are  as  follows  : 

(1)  The  meals  usually  taken  appear  to  have  no 
immediate  effect  on  the  flow  of  bile  or  on  the  amount 
of  solids  contained  in  the  bile. 

*  '  Lab.  Rep.  R.  Col.  Phys.,  Ed.,'  vol.  iii. 
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(2)  The  amount  of  fluid  taken  lias  a  notable  effect 
in  increasing  tlie  flow  of  bile. 

(3)  Various  drugs  seem  to  influence  the  bile  flow, 
and  of  these  salicylate  of  soda  and  calomel  appear  to 
be  active,  ox-bile  Jess  markedly  so. 

MayoEobson's  conclusions'^  from  similar  observa- 
tions are  as  follows  : 

(1)  The  excretion  of  the  bile  is  apparently  not 
materially  influenced  by  the  diet. 

(2)  Calomel,  euonymin,  rhubarb,  podophyllin,  and 
benzoate  of  soda  seemed  rather  to  diminish,  than  in- 
crease, the  amount  of  bile  excreted.  But  slightly 
better  results  were  obtained  with  turpentine  and 
iridin.  Soda-water,  aerated,  was  given,  and  produced 
an  increased  flow  in  two  hours'  time.  (How  much  of 
this  increased  flow  was  due  to  the  water  ?) 

In  experimenting  on  dogs  with  biliary  fistula  the 
same  irregularity  of  the  normal  flow  of  bile  exists, 
and  obscures  the  investigation  of  the  influence  of 
drugs  on  its  excretion.  The  quantity  varies  from  8-8 
to  21-1  c.cm.  for  each  kilogram  of  the  dog's  weight 

per  day  (Stadelmann  f)- 

From  experiments  on  fasting,  curarised  dogs, 
KutherfordJ  comes  to  the  conclusion  that  the  follow- 
ing drugs  are  powerful  hepatic  stimulants  : — Sodium 
phosphate,  colchicum,  jalap,  colocynth,  mercuric 
chloride,  ipecacuanha,  aloes,  sodium  benzoate,  and 
sodium  salicylate.  The  first  four  are  powerful  in- 
testinal as  well  as  hepatic  stimulants.  Ipecacuanha, 

*  '  Ou  Gall-stones/  1892,  pp.  33  and  34. 

t  Kef.  Gumprecht, '  Deutsch.  lued.  Wocli.,'  1895,  No.  17. 

+  Ref.  Ganigee,  op.  cit.,  pp.  370—374. 
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sodium  benzoatej  and  sodium  salicylate  are  examples 
of  hepatic  stimulants  almost  without  action  on  tlie 
intestinal  glands. 

Ehubai-b  and  dilute  nitro-liydrocbloric  acid  are 
hepatic  stimulants,  though  their  action  is  much 
feebler  than  that  of  those  first  referred  to. 

Calomel  stimulates  the  intestinal  glands  but  not 
the  liver,  whilst  mercuric  chloride  has  the  opposite 
effect  in  medicinal  doses. 

Purgation  produced  by  purely  intestinal  stimulants, 
such  as  magnesium  sulphate,  gamboge,  and  castor  oil, 
diminishes  the  secretion  of  bile.  When  a  substance, 
e.g.  podophyllin,  which  powerfully  stimulates  the  in- 
testine as  well  as  the  liver,  is  given  in  too  large  doses 
the  bile  secretion  may  never  be  increased.  Ruther- 
ford also  found  that  bile  is  a  cholagogne. 

Since  Rutherford's  work,  Rosenberg  *  has  found 
that  olive  oil,  bile  and  sodium  salicylate,  are  distinct 
cliolagogues  in  dogs  with  permanent  biliary  fistulte. 

Pachkis,  Nissen,  and  Baldi,t  however,  found  that 
with  the  exception  of  bile  itself,  no  agent  introduced 
into  the  stomach  or  intestine  of  dogs  with  a  biliary 
fistula  affected  the  secretion  of  bile. 

Stadelmann  %  holds  that  bile-salts,  especially  the 
glycocholate  of  soda,  certainly  increase  the  solid  and 
fluid  constituents  of  the  bile  in  dogs. 

Gamgee  §  considers  that  the  investigation  of  chola- 
gogues  is  most  difficult,  for  the  various  methods  of 
research  which  have  been  employed  are  all  more  or 

*  '  rflug.  Archiv,'  xlvi,  pp.  331— 3GG. 
t  Eef.  Gaingce,  op.  cit. 
+  '  Berl.  Idin.  Wocli.,'  1896,  Nos.  9  and  10. 
§  Op.  cit.  p.  371. 
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less  open  to  objections  wliicli  compel  the  utmost 
caution  in  drawing  inferences  from  them,  and  have 
led  to  the  above  most  contradictory  results. 

Such  contrary  experimental  results  are  of  little,  if 
any,  value  to  the  physician,  and,  indeed,  the  methods 
adopted  at  the  present  time  for  the  relief  of  chole- 
lithiasis are  almost  entirely  the  result  of  clinical 
experience  gained  during  the  present  and  the]]_last 
centuries  in  the  treatment  of  the  disease. 

Before  considering  the  various  therapeutic,  hygienic, 
and  dietetic  measures  used  at  the  present  day  it  will 
be  interesting  to  refer  to  the  general  medical  treat- 
ment of  the  disease  as  carried  out  in  the  last  century 
by  Coe  and  other  physicians. 

In  1757,  Coe*  recommended  the  following  drugs 
as  useful  in  relieving  the  symptoms  of  cholelithiasis  : 
calomel,  opium,  oil  of  sweet  almonds,  soap  in  large 
quantities,  mineral  waters  (Spa,  Pyrmont,  and  Bath), 
&c.  He  further  insisted  upon  the  importance  of 
exercise,  on  foot  or  on  horseback,  and  if  the  patient 
could  not  afford  a  real  live  horse  he  was  to  make 
(according  to  the  instructions  given  by  Coe)  a  dummy 
or  chamber-horse,  and  use  that  in  his  room  at  home. 
Abdominal  massage,  especially  over  the  right  hypo- 
chondrium,  was,  in  Coe's  opinion,  well  worth  trying 
several  times  a  day,  and  finally,  if  all  the  above 
means  failed,  an  incision  might  be  made  into  the  gall- 
bladder and  the  calculi  be  extracted  through  that. 
Such  an  operation,  how^ever,  was  only  to  be  under- 
taken when  there  was  an  adhesion  of  the  distended 

*  Op.  cit. 
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gall-bladder  to  tlie  peritoneum,  otherwise  the  bile 
would  flow  into  the  cavity  of  the  abdomen  and  lead  to 
a  fatal  event. 

It  will  be  seen,  then,  that  the  medical  treatment  of 
cholelithiasis  has  not  altered  much  during  the  last 
150  years,  but  with  the  great  advance  made  by 
general  surgery  during  the  latter  half  of  this  century, 
and  by  abdominal  surgery  in  particular  in  the  last 
decade,  the  prognosis  of  many  cases  which  cannot 
be  relieved  by  medicinal  treatment,  but  which  are 
suitable  for  operation,  is  greatly  improved. 

The  Medicinal  Treatment  of  Cholelithiasis. 

Medicinal  treatment  may  be  called  for  in  chole- 
lithiasis for  the  relief  of  the  symptoms  of  the  acute 
attacks,  and  for  those  excited  after  the  subsidence  of 
the  acute  condition,  generally  by  the  presence  of  one 
or  more  stones  in  the  biliary  passages,  but  not  infre- 
quently by  the  onset  of  some  complication.  In  the 
following  pages,  however,  the  various  symptoms  will 
not  receive  individual  attention,  but  they  will  be 
referred  to  in  the  consideration  of  those  drugs  which 
are  held  to  be  specially  efficacious  in  their  relief. 

There  is,  unfortunately,  no  specific  remedy  for  the 
disease,  and  many  observers  doubt  whether  calculi  in 
the  biliary  system  can  be  dissolved  by  any  medicinal 
substances.  It  is  true  that  gall-stones  are  dissolved 
by  several  drugs  in  the  laboratory,  and  would  be 
acted  upon  by  them  in  tho  biliary  system,  were  the 
latter  excreted  in  sufficient  quantity  in  the  bile. 
But  although  it  is  unfortunately  impossible  to  effect 
this  with  the  majority  of  the  remedies  for  gall-stones 
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as  far  as  is  known,  it  is  not  improbable  that  the  good 
effect  of  oil  and  soap  on  the  course  of  the  disease  de- 
pends to  a  certain  extent  on  the  excretion  of  these 
substances  in  sufficiently  large  quantity  in  the  bile  to 
exert  a  distinct  solvent  action  on  the  calculi.  This 
is  a  point,  however,  which  will  be  referred  to  more 
fully  later  on. 

The  various  drugs  used  iu  the  relief  of  gall-stones 
will  now  be  considered,  and  the  hygienic  and  dietetic 
measures  which  are  essential  aids  to  the  therapeutic 
treatment  will  be  referred  to  afterwards. 

Water  increases  the  volume  of  the  bile  excreted, 
but  probably  has  no  effect  on  the  amount  of  the  solids 
present.  It  certainly  is  of  practical  use  when  given 
warm  or  hot  and  in  large  quantities  (10 — 20  oz.). 
The  pain  of  biliary  colic  is  frequently  relieved  by  its 
administration  by  the  mouth,  and  the  effect  is  in- 
creased by  the  addition  of  20  or  30  grains  of  bicar- 
bonate of  soda  to  the  pint.  It  acts  in  this  way  as  a 
warm  fomentation  applied  internally  to  the  liver. 

The  quantity  of  water  drunk  daily  during  the 
routine  treatment  of  the  disease  at  one  of  tlie  spas  is 
an  important  element  in  the  success  of  the  cure. 

Alkalies,  especially  in  the  form  of  mineral  waters, 
have  for  a  couple  of  centuries  been  considered  to  be 
of  much  use  in  the  treatment  of  cholelithiasis.  Their 
value  is  greater  in  the  stages  between  the  acute 
attacks  of  colic,  although  Kocher^  considers  that 
Carlsbad  salts  in  hot  water  often  relieve  the  pain  of 
gall-stones.  For  a  long  time  their  beneficial  effect 
was  attributed  by  some  writers  to  the  supposed  power 

*  Kef.  Gumprecht,  'Deut.  med.  Woch.,'  1895,  Ko.  17. 
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of  the  alkalies  of  dissolving  the  stones  in  the  biliary 
passages,  but  at  the  present  day  the  treatment  is 
carried  out  more  with  a  view  to  obtaining  the  good 
general  effect  which  the  alkalies  undoubtedly  have  on 
the  system,  than  with  any  hope  of  causing  the  solution 
of  the  calculi  in  the  biliary  passages. 

As  I  could  find  no  account  of  any  experiments  made 
to  investigate  the  supposed  solvent  action  of  the  alka- 
line salts  on  gall-stones,  I  myself  carried  out,  in  1892, 
a  series  of  observations  bearing  on  the  point,  the 
results  of  which  formed  the  basis  for  my  "  Disserta- 
tion for  the  Degree  of  Doctor  of  Medicine."-^ 

As  a  result  of  these  experiments  I  found  that  the 
alkaline  salts  which  occur  in  the  various  mineral 
springs,  even  when  in  strong  solution  in  water,  have 
not  the  slightest  solvent  action  on  a  gall-stone.  I  kept 
e-all- stones  in  solutions  of  the  salts  of  various  strengths, 
maintained  at  the  body  temperature,  for  periods  of 
time  varying  from  two  to  four  weeks  without  there 
being  any  loss  in  the  weight  of  the  calculi  at  the  end 
of  the  time. 

The  action  of  a  solvent  in  the  bile  on  a  stone  lying 
in  the  gall-bladder  or  bile-ducts  is  of  course  greatly 
aided  by  the  movements  of  the  bile  about  the  stone, 
which  result  from  the  periodical  contraction  of  the 
muscle  fibres  in  the  wall  of  the  biliary  passages.  I 
endeavoured,  therefore,  in  my  experiments  in  the 
laboratory  to  imitate  as  nearly  as  possible  the  con- 
ditions under  which  a  stone  in  the  periodically 
emptying  gall-bladder  is  acted  upon  by  solvents  in 

*  Recorded  in  the  Dissertation  and  in  the  'Man.  Mod.  Cliron./ 
Nov.  and  Dec,  1893. 
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the  bile.  For  this  purpose  I  devised  an  artificial 
gall-bladder,  which  consisted  of  a  wide-mouthed, 
glass  bottle  holding  two  ounces  of  fluid,  with  an  inlet 
thistle  tube,  a  vent  tube  for  the  escape  of  air,  and 
an  automatically  acting  outlet  syphon  tube.  The 
gall-stone  was  placed  in  the  bottle,  and  the  fluid  con- 
taining the  drug  with  which  I  was  experimenting 
was  allowed,  drop  by  drop,  to  enter  through  the 
thistle  tube.  This  went  on  for  about  three  hours 
until  the  bottle  was  full,  and  then  the  outlet  syphon 
tube  acted  automatically,  and  emptied  in  half  a 
minute  the  fluid  contents  of  the  bottle.  The  latter 
then  filled  again  slowly,  was  emptied,  and  so  on  for 
days  together.  The  whole  apparatus  was  kept  at 
the  body  heat  in  an  incubator.  By  this  means  I 
gave  the  supposed  solvents  of  gall-stones  the  benefit 
of  the  aid  derived  from  the  physical  erosion  of  the 
latter  by  a  liquid  moving  over  them,  and  yet  could 
not  find  any  loss  in  weight  o£  the  gall-stone.  I 
have  described  more  fully  in  my  Graduation  Thesis 
the  above  apparatus,  and  the  results  obtained 
with  it. 

Most  physicians  at  the  present  time  consider  that 
the  beneficial  results  which  follow  on  the  use  of 
alkalies  in  cholelithiasis  are  due  to  the  good  effect 
which  these  medicines  have  on  the  system  generally, 
but  especially  upon  the  liver  and  alimentary  tract, 
an  effect  which  is  gained  in  great  part  by  the  daily 
evacuation  of  the  bowels  brought  about  when  the 
salts  are  taken  in  sufiicient  quantity  to  produce  such  a 
result  without  purging  the  patient.  The  large  volume 
of  water  in  which  the  salts  are  administered,  taken  as 
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it  is,  as  a  rule,  ou  an  empty  stomacli,  before  a  meal, 
plays  an  important  part  in  bringing  about  the  improve- 
ment in  the  patient's  condition,  for,  in  addition  to 
aiding  the  aperient  action  of  the  salts,  it  dilutes  the 
bile  and  increases  tlie  amount  of  urine.  This  latter 
action,  by  whicli  the  kidneys  are  "flushed"  fre- 
quently, is  desirable  in  the  subjects  of  cholelithiasis, 
for  they  generally  suffer  from  urinary  lithfemia  at 
the  same  time. 

The  supposed  cliolagogue  action  of  alkalies  is,  I 
believe,  entirely  due  to  two  causes :  firstly,  that  by 
exerting  an  aperient  action  on  the  bowel  they  sweep 
out  the  bile  contained  therein,  and  create  a  demand 
for  more ;  and  secondly,  the  amount  of  water  in  which 
they  are  taken  liquefies,  and  therefore  increases  in 
quantity  (by  volume),  the  bile  excreted  by  the  liver. 
The  good  effect  obtained  by  the  use  of  alkalies  or 
mineral  waters  in  cholelithiasis  is  similar  to  their 
action  in  gout,  and  is,  to  my  mind,  rather  in  favour 
of  the  theory  that  these  affections  are  closely  allied, 
and  that  the  same  hepatic  derangement  may  be  the 
cause  of  both. 

Various  mineral  ivaters  are  held  in  great  repute  in 
the  treatment  of  gall-stones.  Of  the  Continental 
spas  Carlsbad  is  the  most  popular.  The  waters  there 
contain  chiefly  the  sulphate,  carbonate,  and  chloride 
of  sodium,  and  the  sulphate  of  potassium. 

A  course  of  Carlsbad  waters  undoubtedly  does  good 
in  many  cases,  especially  of  protracted  impaction  of 
calculi,  diminishing  the  severity  of  the  general  sym- 
ptoms, and  not  uncommonly  curing  the  patient.  One 
Carlsbad  physician  asserts  that  you  could  pave  half 
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the  floor  of  the  pump-house  with  gall-stones  passed 
by  patients  whilst  taking  the  waters  there. 

Contrexeville  or  Vittel  in  the  Vosges  district,  Hom- 
burg,  Kissingen,  Vichy,  and  many  other  spas,  are 
also  resorted  to  by  the  subjects  of  cholelithiasis  for 
the  relief  of  their  symptoms. 

In  England  the  waters  of  Bath  may  be  taken  with 
advantage  to  the  patient. 

Salicylate  of  Soda  has  been  tried  from  time  to  time 
in  the  treatment  of  cholelithiasis  with  varying  success. 
It  has  a  distinct  cholagogue  action  on  dogs ;  and  in 
Noel  Paton's  case  of  biliary  fistula  in  a  woman  an  in- 
crease of  both  the  solid  and  watery  constituents  of 
the  bile  followed  on  the  administration  of  the  drug. 
Its  employment  in  practice  is  advocated  by  several 
writers,  and  I  have  myself  seen  good  results  from  its 
administration.    It  is  well  worth  a  trial,  and  may  be 
given  in  doses  of  ten  to  fifteen  grains  three  or  four 
times  daily.    A  draught  of  hot  water  after  the  ad- 
ministration of  the  drug  will  aid  its  action.    The  mild 
diaphoretic  action  which  sodium  salicylate  not  infre- 
quently exerts  will  ease  the  patient  even  if  the  pam 
of  the  colic  be  not  materially  relieved  by  it. 

Salol  is  recommended  by  some  observers  instead  of 
salicylate  of  soda.  Salicylic  acid  is  excreted  as  such 
by  the  bile,  and  will  therefore  exert  an  antiseptic 
action  in  the  biliary  passages.  It  will  not,  however, 
dissolve  a  gall-stone. 

The  Bile  )S'a?^5.— Glycocholate  and  taurocholate  of 
soda  have  been  tried  in  the  treatment  of  cholelithiasis, 
but  although  they  have  a  cholagogue  action  in  dogs, 
practical  experience  does  not  show  that  they  have 
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mncli  effect  on  the  course  of  tlie  disease,  and  tliey  are 
rarely  used  at  tlie  present  time  in  England. 

Calomel  is  recommended  by  a  few  physicians,  and 
especially  in  cases  in  which  the  alkalies  do  not  act 
well.  It  may  be  administered  either  alternately 
with  the  latter,  or  else  by  itself  in  repeated  small 
doses.  It  must  not  be  allowed  to  purge,  and  saliva- 
tion must  of  course  be  avoided. 

Duckworth'*  recommends  two  grains  of  blue  pill  to 
be  given  every  night  for  two  or  three  weeks,  then  to 
be  discontinued  for  a  week  or  so,  and  again  ordered 
for  two  or  three  weeks  more.  In  this  way  the  liver 
is  kept  well  stimulated  for  some  time,  and  the  patients 
feel  much  better  generally. 

Movpliia  is  essential  in  cases  where  the  biliary 
colic  is  severe.  It  ought  to  be  administered  sub- 
cutaneously  and  in  small  doses  (|-  of  a  grain)  at  first, 
as  occasionally  the  subjects  of  biliary  colic  are  very 
susceptible  to  its  action.  When  the  pain  is  very 
severe,  morphia  is  often  the  only  drug  which  at  all 
relieves  it.  Persistent  vomiting  may  at  times  call  for 
its  use. 

Belladonna ,  in  doses  of  one  quarter  of  a  grain 
of  its  extract,  is  frequently  of  much  value  in  relax- 
ing the  muscular  spasm  which  causes  the  biliary 
colic.  It  ought  to  be  pushed  until  its  physiological 
action  on  the  pupil  begins  to  appear.  After  its  ad- 
ministration in  combination  with  olive  oil  I  have  seen 
good  results  follow,  and  I  have  in  my  possession  a 
biliary  calculus  which  was  passed  per  anum  after  such 
treatment. 

*  '  Interuat.  Med.  Clin./  Series  4,  vol.  iv. 
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Cliloroform,Etlier,  and  Tuiyentine,  either  separately 
or  ill  combination,  liave  from  time  to  time  been  re- 
commended as  being  successful  in  the  relief  of  pain 
in  cliolelitliiasis.  A  combination  of  all  three 
formed  the  much  praised  Durande's  mixture,  which 
was  supposed  to  dissolve  the  calculi  in  the  biliary 
passages.  The  relief  of  the  symptoms  which  un- 
doubtedly follows  at  times  on  the  administration  of 
these  drugs  is  probably  due  to  an  antispasmodic 
action  on  the  muscle-fibres  of  the  biliary  passages. 
They  cannot  possibly  be  excreted  by  the  bile  in 
quantity  large  enough  to  exert  any  solvent  action  on 
a  calculus  in  the  biliary  passages. 

Use  of  Aperients. — Care  must  be  taken  to  see  that 
the  bowels  act  regularly  every  day,  but  without  any 
purging.  A  daily  dose  of  Carlsbad  salts,  or  of  a 
mixture  of  the  sulphates  of  soda  and  magnesium  and 
the  phosphate  of  soda  in  equal  parts,  taken  in  a 
tumblerful  of  hot  water  before  breakfast,  acts  very 
well  in  securing  a  satisfactory  action  of  the  bowels. 
They  may,  indirectly  by  sweeping  out  the  contents  of 
the  intestines,  and  directly  by  the  water  in  which 
they  are  taken,  increase  the  flow  of  bile.  At  any 
rate  they  tend  to  prevent  portal  and  hepatic  con- 
gestion. 

Pilocarpine  is  at  times  useful  in  removing  the 
icteric  tint  from  the  skin  and  in  relieving  itching. 
It  must  be  given  in  small  doses  of  -i-  to  -l^  of  a  grain 
once  or  twice  a  day,  but  as  it  tends  to  depress  the 
heart  its  action  must  be  carefully  watched.  In  de- 
bilitated patients  it  should  not  be  used  at  all. 

Olive  Oil. — The  administration  of  oil  to  patients 


MEDICINAL   TREATMENT  OF  CHOLELITHIASIS.  253 


suffering  from  attacks  of  gall-stones  is  a  practice 
which  dates  back  to  the  middle  of  the  last  century 
at  least,  and  probably  to  an  earlier  period.  At  any 
rate,  Coe,*  writing  about  1750,  recommends  that  oil 
of  sweet  almonds  should  be  given  in  the  disease,  for 
^•it  is  a  soft  lubricating  thing  which  assists  in  relax- 
ing the  fibres  of  the  passages  and  in  easing  the  pain.^' 
He  had  seen  good  follow  from  the  use  of  this  form 
of  treatment,  but  he  does  not  seem  to  have  ordered 
the  oil  in  large  doses. 

In  1842  Dunglissont  stated  that  biliary  colic  was 
often  much  relieved  by  the  administration  of  large 
doses  of  olive  oil,  but  he  pointed  out  a  source  of 
deception  by  means  of  which  the  effect  of  the  oil  on 
the  expulsion  of  biliary  calculi  may  be  greatly  over- 
estimated. He  tells  of  a  case  of  biliary  colic  which 
was  treated  by  large  doses  of  olive  oil  with  good 
results,  and  in  the  stools  passed  by  the  patient  after 
taking  the  oil  were  found  numbers  of  concretions 
varying  in-  size  from  a  grape  seed  to  that  of  a  small 
pea.  These,  he  pointed  out,  consisted  of  fatty  matters, 
and  were  not  gall-stones. 

In  1880  Kennedy  J  again  directed  attention  to  the 
improvement  which  followed  on  the  administration 
of  large  doses  of  olive  oil  in  biliary  colic,  but  he 
described  the  fatty  concretions  which  were  afterwards 
passed  in  quantity  per  rectum  as  gall-stones.  Ball  J 
pointed  out  the  true  nature  of  the  concretions  de- 
cribed  by  Kennedy,  and  since  then  other  observers 

*  Op.  cit. 

t  '  Practice  of  Medicine.' 

X  '  Lancet,'  Sept.  18th  auA  25th,  1880. 
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liave  fallen  into  the  same  error  as  Kennedy  did,  and 
have  been  corrected. 

True  gall-stones  are,  however,  frequently  passed  by 
the  bowel  after  this  treatment,  and  I  have  an  un- 
doubted, flat,  polyhedral,  faceted,  biliary  concretion 
found  in  the  stools  of  a  patient  who  suffered  from 
typical  biliary  colic  which  was  treated  by  enemata  of 
olive  oil  and  by  belladonna. 

In  1892  Egasse*  published  the  results,  as  recorded 
in  various  journals,  obtained  by  the  treatment  of 
fifty-four  cases  of  biliary  colic  with  large  doses  of  oil. 
Eecovery  or  improvement  took  place  in  96  per  cent, 
of  the  cases,  and  since  this  date  cases  have  frequently 
been  published  in  the  medical  journals  in  which 
relief  of  symptoms  followed  the  adoption  of  the  treat- 
ment. At  the  same  time  records  of  failures  are  also 
met  with. 

At  best  the  treatment  is  an  unpleasant  one,  but 
patients  after  suffering  from  biliary  colic  for  a  time 
will  submit  to  it,  and  I  have  occasionally  met  with 
those  who  liked  it,  chiefly  because  of  the  relief  which 
it  brought  to  their  sufferings. 

When  given  by  the  mouth  the  unpleasant  taste  of 
the  oil  may  be  covered  to  some  extent  by  adding  a 
few  grains  of  menthol  and  a  tablespoon ful  of  brandy 
to  eight  ounces  of  oil.  Eosenberg  added  half  an 
ounce  of  brandy,  half  a  drachm  of  menthol,  and  the 
yolks  of  two  eggs  to  about  six  ounces  of  olive  oil. 
The  whole  of  this  mixture  was  to  be  taken  in  the 
course  of  four  hours  in  several  doses  of  one  ounce 
each. 

*  'Bull.  gen.  de  Therap.,'  Juu.  20tli,  1892. 
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Some  authorities  insist  on  the  patient  lying  over 
on  the  right  side  with  the  shoulders  at  a  lower  level 
than  the  pelvis,  so  that  the  expulsion  of  the  oil  from 
the  stomach  may  be  facilitated,  and  the  tendency  to 
nausea  obviated. 

The  amount  of  the  dose  varies  from  five  to  twenty 
ounces  'per  diem.  Some  patients  stand  the  treatment 
much  better  than  others.  At  times  the  oil  cannot  be 
retained  in  the  stomach  when  first  taken,  and  is 
vomited  back  at  once,  but  after  two  or  three  repeti- 
tions of  the  vomiting  the  stomach  seems  to  get  used 
to  the  mass  of  fatty  matter  and  retains  it. 

Much  smaller  doses  of  the  oil — half  to  one  ounce — 
repeated  three  or  four  times  a  day  will  often  act  as 
well,  apparently,  as  the  larger  doses,  and  patients  who 
cannot  stand  the  latter  will  bear  the  smaller  doses. 

An  enema  of  warm  olive  oil  (ten  ounces)  repeated 
daily,  will  frequently  relieve  the  symptoms  as  well  as 
if  the  oil  be  given  by  the  mouth.  Such  enemata  are 
generally  retained  entirely,  and  part  of  the  oil  is 
absorbed  into  the  circulation  as  fatty  acid,  soap,  or  as 
unchanged  oil.  I  have  seen  this  method  of  adminis- 
tering large  quantities  of  olive  oil  give  relief  in  several 
instances. 

Exi')lanation  of  tlie  Action  of  Olive  Oil. — Various 
theories  have  been  advanced  from  time  to  time  in 
explanation  of  the  improvement  of  the  symptoms  of 
cholelithiasis  which  follows  on  the  administration  of 
olive  oil,  especially  in  large  doses,  in  attacks  of  gall- 
stones. Coe*  thought  that  oil  acted  well  because  it  is 
a  soft  lubricating  thing  which  assists  in  relaxing  the 

*  Op.  cit. 
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fibres  of  tlie  biliary  passages,  but  liow  tliis  happens 

he  does  not  say. 

Touatre*was  of  the  opinion  that  the  oil  entered  from 
the  duodenum  through  the  ostium  duodenale  of  the 
common  bile-duct  into  the  biliary  passages.  If  this 
could  happen,  there  is  no  doubt  that  the  oil  would 
dissolve  any  biliary  concretions  which  it  might  meet 
with.  It  has  also  been  suggested  that  the  biliary 
passages  would  be  lubricated  in  this  way,  and  facili- 
tate the  passage  through  them  of  concretions.  It  is 
very  improbable  that  oil  can  directly  enter  the  biliary 
passages  from  the  duodenum  except  under  great 
pressure. 

Virchowt  has  shown  that  the  oil  is  absorbed  from 
the  alimentary  tract  and  is  excreted  by  the  liver 
from  the  blood,  and  thus  passes  into  the  bile. 

Other  observers  (JankauJ)  have  proved  by  experi- 
ment that  there  is  an  increase  in  the  amount  of  fat  in 
the  bile  when  that  in  the  diet  is  increased. 

Stewart§  considered  that  the  oil  is  decomposed  in 
the  duodenum  by  the  pancreatic  juice  into  fatty  acids 
and  glycerine,  and  that  the  action  of  the  latter  on  the 
duodenum  is  similar  to  its  action  on  the  rectum, 
namely,  that  it  excites  a  powerful  reflex  peristalsis, 
which  promotes  the  expulsion  of  bile  and  calculi  from 
the  biliary  passages. 

Rosenbergll  showed  by  experiment  that  the  presence 

*  *  Arch,  roum  de  Med.  et  Cliir.,'  1887,  vol.  i,  p.  99. 

t  '  Therapeut.  Mounts.,'  1890,  p.  86. 

+  'Arch.  f.  exp.  Path.  u.  Phann.,'  Bd.  xxxix. 

§  '  Medical  News,'  Nov.  23rd,  1889. 
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of  a  large  quantity  of  oil  in  the  duodenum  causes  an 
increase  in  the  amount  of  bile  expelled  from  the 
biliary  passages,  probably  by  a  reflex  action,  the  extra 
quantity  of  bile  being  required  to  emulsify  the  extra 
amount  of  oil.  Other  observers  (Prevost  and  Binet,* 
etc.)  were  unable  to  confirm  these  results,  but  it  is 
quite  possible,  or  even  probable,  that  Rosenberg's 
results  are  not  altogether  fallacious,  for  the  supply  of 
the  dio-estive  iuices  varies  within  certain  limits  with 
the  demand  for  them. 

A  point  which  tells  against  the  theories  of  Rosen- 
berg, Touatre,  and  Stewart  is  that  olive  oil  will  fre- 
quently act  as  well  in  relieving  biliary  colic  symptoms 
when  given  by  enema  as  it  does  Avhen  given  by  the 
mouth.  In  my  own  opinion,  the  good  results  of  the  oil 
treatment  are  due  to  a  combination  of  causes.  In  the 
first  place  it  is  quite  possible  that  a  good  portion  of 
the  beneficial  effects  of  large  doses  of  olive  oil,  given 
per  OS  or  per  rectum,  can  be  attributed  with  some 
reason  to  the  depressant  effect  which  the  introduction 
of  such  a  quantity  of  fat  into  the  system  must  have. 
By  this  depressant  action,  spasm  of  the  muscle  fibres 
in  the  wall  of  the  bile-ducts,  which  causes  pain  or 
hinders  the  passage  of  a  gall-stone,  may  be  overcome 
with  consequent  relief  to  the  symptoms.  Large  doses 
of  olive  oil  will  often  act  very  beneficially  in  the 
spasmodic  intestinal  colic  of  plumbism,  even  after 
other  remedies  have  failed  (Weilt  and  Combemale^) . 
In  the  second  place,  not  only  is  oil  or  fat  absorbed 
into  the  blood  from  the  intestinal  tract,  and  excreted 

*  Loc.  cit.  t  '  Lyou  Mediciile/  Dec,  1892. 

+  'Bull.  geu.  de  Tlierap.,'  cxxiv,  p.  433. 
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by  the  liver  cells,  but  a  portion  of  the  fatty  acids  and 
soaps  formed  by  the  changes  which  fat  undergoes 
during  digestion,  and  which  are  taken  up  by  the 
portal  capillaries,  also  passes  through  the  liver  cells 
into  tlie  bile.  Oil,  fatty  acids,  and  sodium  or  potassium 
soaps  are  all  good  solvents  of  cholesterin,  and  will 
act  readily  on  this  substance,  even  when  they  are 
present  in  small  quantity  in  suspension  or  solution  in 
a  fluid  (bile  in  this  instance)  which  comes  in  contact 
with  it  in  the  crystalline  form  or  in  a  gall-stone. 
Soap  especially,  in  weak  solutions  ('1  to  -5  per  cent.), 
has  a  strong  solvent  action  on  gall-stones  containing 
cholesterin.  Thus  I  found  that  a  gall-stone  placed 
in  a  '5  per  cent,  solution  of  sapo  animalis  in  distilled 
water,  and  kept  at  the  body  heat  in  an  incubator, 
lost  34  per  cent,  of  its  original  weight  in  three  weeks, 
and  a  similar  concretion  in  a  -1  per  cent,  solution 
lost  14  per  cent,  of  its  weight  in  the  same  time.* 

Hoppe-Seyler,t  from  analysis  of  five  samples  of 
human  bile  taken  post-mortem  from  the  gall-bladder, 
found  "  soaps  "  present  in  them  to  the  average  extent 
of  1-39  parts  in  100.  The  amount  of  fats  was  '73  in 
the  same  quantity  of  bile.  From  this  observation  of 
Hoppe-Seyler's  and  from  my  own  work  it  will  be 
seen  that  soap  may  be  present  in  solution  in  the  bile 
in  quite  sufficient  quantity  to  exert  a  strong  solvent 
action  on  gall-stones — at  any  rate  on  those  containing 
cholesterin.  Sapo  animalis  and  sapo  durus  are,  in  fact, 
the  only  drugs  which  can  pass  by  the  natural  pro- 
cesses of  digestion  and  absorption  into  the  bile  in 

*  '  Mancli.  Med.  Clivou./  Dec,  18D3. 
t  Eef.  Gauigee,  op.  cit.,  p.  346. 
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snfficieut  quantity  to  exert  any  solvent  action  on  a 
gall-stone  in  tlie  biliary  passages. 

Finally,  I  think  it  is  very  probable,  as  Rosenberg 
suo-o-ests,  that  a  large  amount  of  oil  in  tlie  duodenum 
sets  up  a  reflex  expulsion  of  bile  from  the  bihary 
passages,  which  may  wash  out  a  small,  obstructmg 
concretion  through  the  ostium  duodenale,  or  at  any 
rate  create  a  demand  for  the  formation  of  more  bile, 
and  thus  prevent  the  tendency  to  biliary  stagnation. 

Soap  {Sapo  durits  or  Sapo  animalis)  has  been  given 
in  the  form  of  pills  in  5  to  10  grain  doses  three  times 
a  day,  and  continued  for  some  time  with  apparently 
a  beneficial  effect  on  the  course  of  the  disease.  It 
tends  to  prevent  relapses. 

Glycerine  in  doses  of  one  to  two  tablespoonfuls  has 
been  recommended  by  Ferrand^  as  being  useful  in 
cutting  short  attacks  of  biliary  colic,  and  when  given 
in  smaller  doses  every  day  in  preventing  relapses. 

Hygienic  Treatment  of  Cholelithiasis. 

Exercise. — The  movements  of  the  body  generally, 
and  especially  of  the  abdominal  muscles,  aid  in  the 
expulsion  of  bile  from  the  biliary  passages  and  gall- 
bladder, and  tend  to  prevent  its  stagnation.  It  is, 
therefore,  an  important  factor  in  the  treatment  of 
cholelithiasis.  Exercise  on  horseback  is  suitable  for 
such  patients  as  are  able  to  ride  and  can  afford  to  do 
so.  Eowing  also  brings  into  action  the  muscles  of 
the  abdomen  to  a  very  great  extent,  but  there  are 
not   many  subjects  of  gall-stones  who  can  indulge 

*  'Bull.  Med./  1892. 
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in  tliis  form  of  exercise.    In  tlie  more  active  patients 
tennis  and  golf  are  of  much  value. 

Duckwortli^  advises  that  when  a  patient  is  liable 
to  frequent  attacks  of  biliary  colic,  exercise  should 
not  be  indulged  in  when  food  is  passing  from  the 
stomach  into  the  duodenum— namely,  about  an  hour 
and  a  half  after  a  meal.  The  biliary  passages  are 
then  in  an  active  expulsive  condition,  and  exercise 
might  easily  dislodge  a  calculus. 

When  the  patients  are  unable  to  get  about  out  of 
doors  much,  the  system  of  home  gymnastics,  especially 
with  the  movements  of  the  body,  which  has  been 
introduced  of  recent  years,  will,  if  regularly  carried 
out,  tend  to  prevent  biliary  stagnation,  and  the  more 
active  patients  who  feel  inclined  to  try  the  model 
horse  or  model  rowing-machine  in  their  own  homes 
will  probably  derive  benefit  from  its  use. 

In  the  intervals  between  the  attacks,  and  when 
all  acute  symptoms  and  distension  of  the  gall-bladder 
have  subsided,  gentle  abdominal  massage,  performed 
three  or   four  times  a  day  over  the  right  hypo- 
chondriac region,  is  of  use  in  aiding  the  expulsion  of 
bile  from  the  gall-bladder  and  ducts.    This  ought 
not,  however,  to  be  undertaken  during  the  acute  stage 
or  if   the  gall-bladder  be  distended,  for    fear  of 
rupturing  the  wall   of  the  biliary   passages.  Any 
clothes,  corsets  especially,  which  encircle  the  body 
too   tightly,   preventing    its  free   movements  and 
hindering  the  action   of   the  diaphragm,  must  be 
forbidden. 

Baths  are  useful  sometimes  in  the  treatment  of  the 
*  '  luternat,  Med.  Clinic.,'  Series  4,  vol.  iv. 
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disease.  When  practicable,  a  batli  as  hot  as  the 
patient  can  bear  it  will  often  relieve  the  pain,  and 
hot  poultices  or  fomentations  over  the  region  of  the 
gall-bladder  and  the  pit  of  the  stomach  are  at  times 
very  soothing. 

A  cold,  tepid,  or  warm  bath  taken  daily  is  a  simple 
measure  which  tends  to  keep  up  the  general  bodily 
health,  and  which  may  be  recommended  with  ad- 
vantage to  the  subjects  of  gall-stones. 

The  Dietetic  Treatment  of  Cholelithiasis. 

The  diet  taken  by  subjects  of  cholelithiasis  must 
be  carefully  attended  to.  Various  opinions  arc 
held  as  to  the  nature  of  the  different  articles  of  food 
which  ought  to  be  ordered ;  but  there  is  a  general 
consensus  of  opinion  on  one  point,  namely,  that  foods 
and  alcohol  which  derange  the  liver  must  be  for- 
bidden. Fat  should  not  be  taken  if  there  be  much 
jaundice  present  with  clay- coloured  stools,  as  bile 
seeuis  to  be  essential  for  its  proper  digestion. 

In  a  former  chapter  I  endeavoured  to  show  that 
the  bile  salts  which  help  to  dissolve  the  cholesterin 
are  derived  from  nitrogenous  foods,  and  are  dimin- 
ished in  amount  when  such  foods  are  not  taken. 

Basing  my  conclusions  on  this  "  theory,"  I  consider 
that  the  lighter  forms  of  nitrogenous  foods  ought  to 
form  an  important  portion  of  the  diet  of  the  sub- 
jects of  cholelithiasis,  and  that  women  especially 
should  be  advised  not  to  live  too  much  on  carbo- 
hydrates, fats  and  sweets.  Entrees,  though  contain- 
ing a  good   proportion  of  nitrogenous  foods,  are 
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unsuitable,  as  tliey  frequently  cause  biliary  derange- 
ments. The  heavy,  butcher's  meats  are  not  advisable 
for  the  old  people  who  are  so  often  affected  with  the 
disease,  or  for  gouty  subjects.  In  addition  to  the 
lighter  nitrogenous  foods,  the  subjects  of  gall-stones 
should  take  a  fair  amount  of  fat  in  the  form  of  fresh 
butter,  cream,  or  oil  in  salads,  if  they  can  do  so  with- 
out any  discomfort,  to  increase  the  quantity  of  fats 
and  soaps  in  the  bile,  both  of  which  are  good  solvents 
of  cholesterin. 

Alcohol  must,  from  its  tendency  to  affect  the  liver, 
be  limited  to  a  glass  or  two  of  the  lighter  wines,  or 
an  ounce  or  so  of  good  whisky  with  the  dinner.  Too 
much  tea  must  also  be  avoided. 

Medical  Treatment  of  Intestinal  Obstruction  from 

Gall-stones. 

Very  little  can  be  done  medically  for  intestinal 
obstruction  from  gall-stones  beyond  keeping  the 
patient  at  rest  and  treating  any  symptoms  which  call 
for  attention.  Nature  will  often  succeed  in  causing 
the  expulsion  of  the  obstructing  body  from  the 
bowel. 

Belladonna  given  in  large  doses  until  its  physio- 
logical action  on  the  body  becomes  apparent,  may  aid 
in  the  expulsion  of  the  gall-stone.  It  may  be  used 
internally,  or  be  applied  externally  over  the  abdo- 
men in  the  form  of  a  fomentation.  It  acts  by 
relaxing  the  muscular  spasm  which  plays  an  impor- 
tant part  in  preventing  the  passage  of  the  obstructing 
calculus.  . 
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Opium  is  also  of  much  value  for  the  same  reasons  ; 
but  any  drugs  which  increase  intestinal  peristalsis  do 
more  harm  than  good. 

Enemata  of  olive  oil  or  of  warm  water  introduced 
carefully  through  a  long  tube  can  do  no  harm,  and 
may  do  good  in  certain  cases. 
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CHAPTER  XIV. 

The  Surgical  Treatment  of  Cholelithiasis — Indications  for  Surgical 
Aid  in  the  Treatment  of  Calculous  Affections  of  the  Biliary 
Passages — Views  of  Different  Authorities  in  England  and  on  the 
Continent  on  the  Subject — The  Surgical  Treatment  of  Intestinal 
Obstruction  from  Gall-stones. 

Indications  for  Surgical  Aid  in  the  Treatment  of  Calcu- 
lous Affections  of  the  Biliary  Passages. 

Many  authorities  hold  different  opinions  as  to  when 
surgical  measures  must  be  adopted  for  the  relief  of 
cholelithiasis  and  its  complications.  As  this  is  an 
important  matter,  it  will  be  advisable  to  give  rather 
fully  the  views  recently  expressed  by  some  of  the 
observers  who  have  had  much  experience  in  the  treat- 
ment of  the  disease. 

In  England. 

In  Mayo  Robson's*  opinion  the  following  condi- 
tions seem  to  be  indications  for  operative  treatment 
in  cholelithiasis  : 

(1)  Frequently  recurring  biliary  colic  without  jaun- 
dice, with  or  without  enlargement  of  the  gall-bladder. 

(2)  Enlargement  of  the  gall-bladder  without  jaun- 
dice, even  if  unaccompanied  by  great  pain. 

(3)  Persistent  jaundice  ushered  in  by  pain,  and 

*  '  Brit.  Med.  Journ./  April  28th,  1894. 
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where  recurring  pains,  with  or  without  ague-like 
paroxysms,  render  it  probable  that  the  cause  is  a  gall- 
stone in  the  common  duct. 

(4)  Empyema  of  the  gall-bladder. 

(5)  Peritonitis  starting  in  the  right  hypochon- 
drium. 

(6)  Abscess  around  the  gall-bladder  or  bile-ducts, 
whether  in  the  liver,  or  under,  or  over  it. 

(7)  Some  cases  where,  although  the  gall-stones 
may  have  passed,  adhesions  remain  and  prove  a  source 
of  pain  and  illness. 

(8)  A  mucous  or  biliary  fistula. 

(9)  Certain  cases  of  jaundice  with  distended  gall- 
bladder dependent  on  some  obstruction  in  the  common 
duct;  but  in  such  cases  the  increased  risk  must  be 
borne  in  mind,  as  malignant  disease  will  probably  be 
the  cause  of  the  obstruction. 

In  cases  of  protracted  jaundice,  where  there  is  a 
suspicion  of  the  presence  of  a  haemorrhagic  diathesis. 
Mayo  Robson  administers  calcium  chloride  in  large 
doses  with  a  view  to  increase  the  coagulability  of  the 
blood,  and  to  prevent  haemorrhage  after  operation. 
He  gives  15  grains  of  the  drug  every  four  hours  for 
two  days  previous  to  the  operation. 

Greig  Smith is  of  the  opinion  that  persistent 
obstructive  jaundice  indicates,  and  at  the  same  time 
coutra-indicates,  operation. 

Jacobson,  in  his  work  on  '  The  Operations  of  Sur- 
gery'  (1891),  quotes  this  opinion  of  Smith's,  and 
presumably  agrees  with  it. 

Other  surgeons,  however,  consider  that  long-con- 
*  '  Abdominal  Surgery,'  1891. 
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tinned  and  severe  jaundice  does  not  necessarily  put 
the  blood  into  such  a  condition  as  to  cause  uncontrol- 
lable heemorrhage,  and  that  it  is  not  in  itself  always 
a  contra-indication  for  operation.  Each  case  must  be 
judged  on  its  individual  merits^,  as  Nanny n  advises, 
for  many  patients  with  marked  and  prolonged  jaun- 
dice will  in  all  probability  die  unless  operative  treat- 
ment be  adopted.  In  the  majority  of  cases  no  bad 
results  which  can  be  attributed  to  the  cachexia  of 
jaundice  arise  from  operation. 

Opinions  of  Continental  Surgeons. 

The  indications  for  operative  treatment  for  choleli- 
thiasis, which  are  generally  recommended  in  G-ermany, 
as  stated  by  Grumprecht,"^  are  as  follows. 

Colic  or  other  severe  symptoms,  which  get  worse 
in  spite  of  medical  and  hygienic  treatment ;  obstruc- 
tion of  the  common  duct  which  has  persisted  for 
some  months;  the  threatened  onset  of  cholasmia  and 
pyaemia ;  biliary  fistulse  without  free  escape  of  their 
discharge ;  adhesions  of  the  gall-bladder  with  severe 
symptoms  ;  rupture  of  the  gall-bladder  and  threaten- 
ing peritonitis;  and  finally,  all  conditions  which  justify 
an  exploratory  laparotomy. 

Continental  authorities  are,  however,  divided  into 
two  schools, — one  which  teaches  early  operation,  and 
the  other  late  surgical  interference.  The  supporters 
of  the  early  operation  maintain  that  the  prognosis 
is  much  better  if  the  case  be  dealt  with  before  the 
patient  has  been  debilitated  by  long  duration  of  the 
symptoms.  Riedel  defends  this  procedure  by  the 
*  '  Doutscl).  med.  Wocli.,'  1895,  No.  20. 
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following  arguments  : — No  stone  above  |  cm.  (f  incli) 
in  diameter  can  pass  per  vias  naturales  from  the 
biliary  passages  to  the  alimentary  tracts  and  all  above 
this  size  call  for  surgical  interference.  According 
to  Conrvoisier^  34  per  cent,  of  all  biliary  calculi  are 
equal  to,  or  greater  than,  a  hazel-nut  in  size,  and 
therefore  about  one  third  of  all  cases  of  cholelithiasis 
are  suitable  for  surgical  treatment.  If  cholagogues 
be  administered  to  such  patients,  and  the  stone  pass 
into  the  biliary  passages,  an  operation  for  its  re- 
moval is  much  more  severe  than  a  simple  operation 
on  the  gall-bladder.  Colic  without  jaundice  is  there- 
fore an  indication  for  operation,  as  it  means  that  the 
stone  remains  in  the  gall-bladder,  and  is  too  great  to 
emigrate  spontaneously.  When  there  is  a  suspicion 
that  hydrops  cystidis  fellere  is  present,  and  that  the 
stone  still  sticks  in  the  neck  of  the  bladder,  operation 
is  called  for.  Medical  treatment  only,  is  indicated  if 
the  colic  come  ou  without  previous  protracted  pre- 
monitory symptoms,  and  if  the  jaundice  follow  rapidlj', 
for  when  premonitory  symptoms  are  absent  it  may  be 
assumed  that  the  jaundice  is  caused  by  a  stone  pass- 
ing along  the  common  duct. 

Some  of  the  patients  with  small  calculi  (Cour- 
voisier's  66  per  cent.)  may  also  have  to  be  helped 
surgically. 

Winiwater  considers  that  in  all  cases  in  which  a 
biliary  calculus  reveals  its  presence  by  symptoms, 
surgical  aid  is  indicated. 

The  advocates  of  later  operation  consider  that  sur- 
gical treatment  should  only  be  adopted  in  acute 
infectious   cholecystitis;    chronic   empyema  of  the 
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gall-bladder;  pericliolecystitis,  wliich  is  indicated  by 
persistent  sensitiveness  and  enlargement  of  the  gall- 
bladder, and  which  points  to  suppuration  of  the  con- 
tents of  the  latter;  persistence  of  retention-swellings  of 
the  gall-bladder  after  the  cessation  of  the  attacks  of 
colic.  In  the  latter  condition  there  is  probably  a  large 
concretion  present,  which  may  cause  further  and 
severer  complications.  The  onset  of  these  severer 
complications  is  uncertain,  and  as  operative  help  may, 
if  delayed  too  long,  be  of  no  use,  it  is  advisable  as  a 
rule  to  treat  simple  retention- swellings  of  the  gall- 
bladder, especially  in  the  labouring  classes,  surgically. 

Naunyn's^  views  on  the  subject  of  the  operative 
treatment  of  cholelithiasis  are  as  follows  : 

(1)  Operation  is  absolutely  necessary  in  the  early 
stages  of  biliary  colic,  if  rupture  of  the  biliary  passages 
has  taken  place  and  general  peritonitis  is  threatening, 
and  in  cases  of  acute  infectious  cholecystitis.  The 
prognosis  in  both  these  classes  of  operation  is  fair  if 
undertaken  in  time. 

(2)  In  cases  of  chronic  empyema,  where  there  is 
no  probability  of  spontaneous  recovery,  and  where 
there  is  a  danger  of  general  infection,  perforation, 
and  the  formation  of  fistula3,  operation  is  advisable, 
provided  that  jaundice  be  absent.  The  prognosis  of 
operations  on  cases  in  which  a  distinct  tumour  of  the 
gall-bladder  can  be  felt,  and  in  which  there  is  no  jaun- 
dice, is  good  (mortality  6  per  cent.). 

(3)  The  prognosis  of  operations  on  simple  disten- 
sions of  the  gall-bladder  is  good  enough  to  recom- 
mend surgical  treatment  for  this  condition,  especially 

*  Op.  cit.,  p.  170. 
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when  other  severe  symptoms  of  cholelithiasis  are 
present. 

(4)  G-reat  care  must  be  observed  in  recommending 
operation  in  cases  where  jaundice  has  been  present 
for  some  time,  for  such  patients  are  anfemic,  and 
often  not  capable  of  undergoing  the  shock  of  opera- 
tion. Chronic  jaundice  also  tends  to  cause  hasmor- 
rhage  from  very  trifling  causes.  Of  seventy  cases 
with  jaundice  which  were  operated  upon,  thirty-four 
died  (48-7  per  cent.) .  It  must  further  be  remembered 
that  in  cases  where  jaundice  is  present  and  has  been 
so  for  some  time,  there  are  very  likely  to  be  com- 
plications— carcinoma  of  the  bile-ducts  or  pancreas, 
severe  pericholangitis  or  pericholecystitis,  which  of 
themselves  add  to  the  dangers  of  operation.  There 
are,  however,  some  cases  of  chronic  jaundice,  ac- 
companied by  other  severe  symptoms,  which  would 
die  certainly  unless  operated  upon,  and  which  may  be 
saved  by  surgical  interference. 

It  must  be  left  to  the  operator  to  decide  in  each 
case  whether  or  not  it  is  advisable  to  interfere  sur- 
gically. 

Courvoisier^  only  undertakes  operative  treatment 
under  the  following  conditions. 

(a)  When  the  symptoms  have  lasted  for  some  time 
and  are  getting  worse,  and  which,  in  spite  of  medical 
treatment,  are  unbearable,  confine  the  patient  to  bed 
and  render  him  unfit  for  work. 

(6)  When  the  symptoms  are  of  shorter  duration,  but 
their  cause  evidently  cannot  be  removed  by  internal 
treatment  (persistent  obstruction  of  the  common  duct, 

*  Op.  cit.,  p.  321. 
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hydrops,  empyema,  fistulas,  and  carcinoma  of  the 
gall-bladder) . 

(c)  When  the  symptoms  have  existed  for  a  short 
time  only,  but,  if  allowed  to  continue,  will  cause 
danger  to  life  (injuries  to,  or  ulcerative  perforation  of 
the  biliary  passages). 

In  cases  of  jaundice  from  protracted  obstruction  of 
the  common  bile-duct  where  there  is  a  possibility  of 
the  blood  being"  in  a  poor  condition,  the  surgeon  must 
examine  carefully  the  skin,  mucous  membranes,  and 
excretions  of  the  patient  for  evidence  of  a  heemor- 
rhagic  diathesis,  and  if  such  be  present  he  must  only 
undertake  an  operation  when  absolutely  obliged. 

The  Surgical  Treatment  of  Intestinal  Obstruction  from 

Gall-stones. 

The  question  of  the  advisability  of  operating  for 
this  condition  is  still  .suh  judice.  Hutchinson"^  finds 
that  the  mortality  ot  cases  operated  on  is  a  little 
over  50  per  cent.,  whilst  Courvoisiert  states  that  in 
cases  treated  medically  throughout  it  is  44  per 
cent.  The  surgical  mortality  has  been  decreasing 
greatly  during  recent  years,  and  in  the  hands  of  men 
who  are  skilled  in  abdominal  surgery,  laparatomy  for 
intestinal  obstruction  from  gall-stones  affords  a  better 
prognosis  than  statistics  collected  from  all  sources 
would  lead  one  to  believe. 

The  true  cause  of  an  intestinal  obstruction  cannot 

always  be  made  out  until  the  abdomen  has  been 

opened,  and  therefore  the  surgeon  is  often  obliged  to 

*  '  Brit.  Med.  Journ.,'  1895,  i,  p.  195. 
t  Eef.  Naunyii,  op.  cit.,  p.  149. 
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operate  for  the  relief  of  tlie  obstruction  wlien  he 
might  not  do  so  by  choice  were  he  certain  that  the 
symptoms  arose  from  the  impaction  of  a  gall-stone  in 
the  intestine. 

The  patient  has  a  much  better  chance  of  benefiting 
by  surgical  treatment  if  the  operation  be  undertaken 
before  great  debility  has  time  to  develop.  The  more 
severe  the  patient's  condition^  the  more  dangerous 
does  laparatomy  become. 
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CHAPTER  XV. 

The  Various  Operations  on  the  Gall-bladder  in  Cholelithiasis- 
Puncture  of  the  Gall-bladder— Cholecystostomy— Cystopexy— 
Ideal  Cholecystotomy  or  Cholecystendysis  —  Cholecystentc- 
rostomy—Chofecystectomy— Operations  on  the  Biliary  Passages 
in  Cholelithiasis— Sounding  or  Catheterisation— Extraction  of 
Biliary  Calculi  from  the  Ducts,  Cholclithotrity,  Choledochotomy, 
Choledocho-lithectomy,  and  Choledocho-duodenostomy— Choice 
of  Operation— Surgical  Treatment  of  Intestinal  Obstruction  from 
Gall-stones. 

Operations  on  the  Gall-bladder  in  Cholelithiasis. 

1.  Puncture  of  the  Gall-bladder. — Puncture  of  the 
o-all-bladder  throup^h  the  abdominal  wall  with  an 
exploring  needle  is  occasionally  done  as  a  means  ot 
diagnosis,  but  it  is  not  without  serious  dangers,  as  men- 
tioned in  a  former  chapter.  Even  when  a  fine  needle 
is  used  the  contents  of  a  distended  gall-bladder  may 
easily,  and  often  do,  escape  through  the  puncture  in 
its  wall,  and  if  the  fluid  which  exudes  be  septic  in 
character  a  local  peritonitis  which  may  cause  much 
trouble,  or  even  a  fatal  general  peritonitis,  will  ensue. 
The  case  published  by  Williams^  (of  distended  gall- 
bladder due  to  cancer  of  the  duodenum)  is  an  instance 
of  general  peritonitis  arising  from  this  cause  and  ter- 
minating eventually  in  the  patient's  death. 

The  emptying  of  a   distended  gall-bladder  by 

*  Brit.  Med.  Journ.,'  January  25th,  1896. 
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aspiration  through  the  abdominal  wall  is  a  proce- 
dure which  ought  not  to  be  adopted  for  the  same 
reasons,  except  under  very  exceptional  circumstances. 
Murphy^  cannot  recommend  it,  and  states  that  25 
per  cent,  of  the  cases  treated  in  this  way  end  fatall3^ 

An  exploratory  laparotomy  developing  iuto  auy 
operation  necessary  for  the  relief  of  the  condition 
found  is  a  much  better  and  safer  course  to  adopt. 

2.  Cholecystostomy  or  Cholecystotomy. — Cliolecysto- 
stomy,  or  cholecystotomy  as  it  is  sometimes  called, 
consists  in  the  formation  of  a  biliary-cutaneous  fistula 
by  incising  the  gall-bladder  and  stitching  the  edges 
of  the  wound  to  those  of  the  abdominal  incision. 

There  are  two  methods  of  performing  the  operation^ 
both  of  which  are  frequently  adopted. 

(a)  The  operation  may  be  done  in  tivo  stages.  In 
the  first  the  unopened  gall-bladder  is  drawn  up  into 
the  abdominal  wound,  and  fixed  there  by  sutures 
passed  through  its  walls  which  bring  the  peritoneutn 
covering  it  into  apposition  with  that  lining  the  inner 
surface  of  the  abdominal  wall.  The  case  is  then  left 
in  this  condition  for  two  or  three  days,  when,  the  two- 
surfaces  of  peritoneum  in  contact  having  adhered 
and  closed  up  the  abdominal  cavity,  an  incision  is- 
made  through  that  portion  of  the  gall-bladder  which 
presents  through  the  abdominal  wound,  and  its  con- 
tents evacuated.  By  this  operation  the  escape  of  any 
infectious  fluid  into  the  peritoneal  cavity  is  avoided, 
but  such  an  event  ought  not  to  happen  if  the  next- 
operation  (b)  be  done  with  ordinary  care. 

From  the  records  of  thirty-one  cases  operated 

*  '  Brit.  Med.  Jouru./  1894,  i      itomo,  p.  49. 
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on  previous  to  1890,  Courvoisier*  found  that  sixteen 
patients  were  cured,  ten  were  left  witli  a  biliary  or 
mucous  fistula,  one  was  improved,  and  four  died  from 
malignant  disease.  Murphy  t  and  Martigt  (1893) 
both  state  the  mortality  to  be  10  per  cent. 

(b)  The  whole  of  the  operation  may  be  completed 
in  one  stage,  in  which  the  gall-bladder  is  opened  and 
fixed  to  the  abdominal  wall.  There  are  two  ways  of 
performing  this  operation. 

(a)  The  gall-bLidder  is  emptied  before  it  is  stitched 
to  the  edges  of  the  abdominal  wound  (natural  chole- 
cystostomy  of  Lawson  Tait).  The  mortality  in  this 
variety  of  operation  was,  up  to  1890,  22  in  104  cases 
(Courvoisier).  In  17  of  the  cases  a  fistulous  opening 
remained,  and  the  rest  were  cured  or  materially 
relieved  (mortality  1893,  17  per  cent.— Martig). 

As  a  further  modification  of  this  operation  the 
cystic  duct  may  be  ligatured  to  avoid  the  formation 
of  a  fistula. 

(/>)  The  gall-bladder  is  first  fixed  to  the  abdominal 
wall  and  then  opened. 

The  statistics  of  this  variety  of  operation  are  not 
satisfactory,  as  eight  out  of  fourteen  cases  were  in 
more  or  less  of  a  cholsemic  condition  at  the  time 
of  operation,  and  died.  Fistulge  remained  in  three 
patients,  and  tlie  remaining  three  recovered  (Cour- 
voisier, 1890). 

Murphy  (1893)  states  the  mortality  of  cholecysto- 
stomy  in  one  stage  to  be  19  per  cent. 

*  Op.  cit. 
t  TiOC.  cit. 

+  Ref  Gu'.uprecht,  '  Deutscli.  med.  Wocli.,'  1S95,  No.  20. 
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Up  to  the  beginning  of  1894  Mayo  Robson'^  bad 
performed  cbolecystostomy  in  fifty-five  cases  of  cbole- 
litbiasis,  uncomplicated  by  malignant  disease^  without 
a  death.  A  fistula  remained  in  three  of  these  cases 
only,  one  of  which  was  afterwards  cured  by  excision 
of  the  gall-bladder  (cholecystectomy),  and  the  others 
by  cholecystenterostomy.  The  fifty-two  remaining 
cases  all  did  well. 

This  operator  prefers  to  complete  the  operation  in 
one  stno'e,  and  he  alwavs  sutures  the  edi^-es  of  the 
incision  in  the  wall  of  the  gall-bladder  to  the  apo- 
neurosis, and  not  to  the  skin,  of  the  abdominal  wall. 
A  drainage-tube  is  introduced  into  the  gall-bladder 
for  a  few  days,  when  it  is  removed,  and  the  biliary- 
cutaneous  fistula  allowed  to  close  naturally. 

Martig  states  that  a  permanent  fistula  discharging 
mucus  or  a  purulent  fluid  results  in  20  jDer  cent,  of  the 
cases  of  cbolecystostomy — at  anj^  rate,  in  the  "  one 
stage  "  operation.  Mayo  Robson's  splendid  results 
do  not  bear  out  this  statement, 

3.  Cholecystopexy. — This  operation  is  not  often 
performed.  It  consists  in  the  incision  of  the  gall- 
bladder, suture  of  the  edges  of  the  wound  to 
the  abdominal  wall,  and  closure  of  the  incision 
by  extra-peritoneal  suture  after  the  contents 
of  the  gall-bladder  have  been  removed.  It  is  stated 
that  biliary-cutaneous  fistulje  are  avoided  by  its  adop- 
tion, but  a  great  objection  to  the  operation  is  that  the 
surgeon  can  never  be  sure  that  he  has  been  able  to 
remove  all  the  obstructing  concretions  from  the  biliary 

*  '  Brit.  Med.  Journ.,'  April  28tli,  1894. 
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passages  and  gall-bladder,  and  relapses  are  very  liable 
to  occur  if  the  gall-bladder  be  closed  at  tke  end  of 
the  first  operation.  Up  to  1890  oue  patient  out  of  four 
operated  on  died  (Courvoisier),  but  since  this  date 
the  mortality  has  decreased  to  10  per  cent.  (Martig). 

4.  "  Ideal "  Cholecystotomy,  or  Cholecystendysis.— 

Ideal  cholecystotomy  is  more  often  undertaken  than 
the  previous  operation.  In  it  the  gall-bladder  is 
opened,  emptied  of  its  contents,  closed  up  again, 
and  replaced  in  the  abdominal  cavity  at  the  same 
operation. 

This  operation  is  practised  by  many  surgeons  on 
the  Continent,  and  its  advocates  state  that  its  ad- 
vantages are  that  it  is  quick  and  safe,  the  gall-bladder 
is  preserved,  recovery  from  it  is  rapid,  adhesions  of, 
and  traction  on  the  gall-bladder,  biliary-cutaneous 
fistulas,  and  weakness  of  the  abdominal  wall  are 
avoided.  It  can  only  be  carried  out  in  cases  in  which 
the  gall-bladder  is  sufficiently  free  from  adhesions, 
aud  the  common  duct  is  patent  and  free  from  calculi. 
Empyema  and  atrophy  of  the  walls  of  the  gall-bladder 
are  contra-indications  to  its  adoption. 

The  great  objection  to  this,  as  to  the  previous  form 
of  operation,  is  that  it  is  impossible  to  tell  when  all 
the  calculi  have  been  removed  from  the  biliary  pas- 
sages, and  relapses  are  very  liable  to  occur.  It  is  a 
very  common  occurrence  to  meet  with  cases  in  which 
many  calculi  escape  through  a  biliary-cutaneous 
fistula  after  all  that  could  be  felt  were  removed 
from  the  gall-bladder  and  bile-ducts  at  the  time  of 
operation. 
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Murpliy  collected  from  literature  the  records  of 
thirty-five  cases  with  eight  deaths. 

According  to  Martig,  the  mortality  from  the  opera- 
tion amounts  to  one  in  seventeen  on  all  cases  recorded, 
and  in  recent  times,  in  the  hands  of  certain  special 
operators,  it  has  been  reduced  to  0  per  cent. 

5.  Cholecystenterostomy  is  the  artificial  formation  of 
a  gall-bladder-intestinal  fistula.  This  result  is  ob- 
tained by  making  an  incision  through  the  wall  of 
the  gall-bladder — generally  at  the  fundus — and  one 
through  the  wall  of  a  conveniently- situated  portion 
of  the  intestine,  aud  then  uniting  the  two  organs  by 
fixing  the  edges  of  the  incisions  in  them  to  each 
other  by  means  of  sutures  or  ''^  intestinal  anastomosis 
buttons,"  leaving  a  false  passage  between  the  cavities 
of  the  two  organs. 

This  rather  difficult  and  somewhat  complicated 
operation  is  often  performed  at  the  present  time^ 
some  surgeons  being  especially  fond  of  it.  In  the 
hands  of  its  advocates  it  has  usually  been  successful. 

According  to  Murphy,"^  the  mortality  in  this  opera- 
tion was  up  to  1893,  36  per  cent,  when  the  union  was 
made  by  suture,  but  when  made  by  his  intestinal 
anastomosis  button  only  one  out  of  thirty-nine  cases 
of  non-malignant  obstructive  jaundice  died. 

Cholecystenterostomy  should  be  performed  where 
there  is  obstruction  in  the  common  duct  from  an  im- 
pacted gall-stone  which  cannot  be  removed  or  relieved 
by  simpler  surgical  measures.  Murphyt  is  a  great 
advocate  of  this  form  of  operation,  and  considers 

*  '  Lancet,'  April  27tli,  1895. 

t  '  Brit.  Med.  Journ.,'  Epit.,  1894.,  p.  49. 
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that  it  is  indicated  in  all  cases  where  it  is  desirable 
to  drain  the  gall-bladder  from  accumulations  therein  ; 
in  all  cases  of  perforation  of  tlie  common  duct  into 
the  abdominal  cavity  where  the  duct  must  be  oblite- 
rated by  the  reparative  process ;  in  all  cases  of  chole- 
lithiasis when  obstruction  of  the  common  duct  is 
present,  or  where  the  reflex  disturbances  of  digestion 
are  marked ;  in  all  cases  of  cholecystitis,  either  with 
or  without  gall-stones,  and  in  all  profusely  discharg- 
iug  fistulge.  It  is  contra-indicated  where  the  gall- 
bladder is  very  small,  and  where  the  bowel  is  too 
closely  fixed  by  adhesions  to  be  brought  into  con- 
tact with  the  gall-bladder.  If  the  common  duct  be 
occluded,  the  gall-bladder  should  be  amputated  just 
above  its  neck,  leaving  a  sufficient  portion  to  be  ap- 
proximated to  the  duodenum  in  the  usual  way. 
Murphy  uses  his  button  in  all  cases  of  cholecyst- 
enterostomy. 

Elliot,^  on  the  other  hand,  considers  that  this 
operation  is  undertaken  too  readily  in  the  relief  of 
gall-stones,  and  that  incision  of  the  ducts  (q.  v.)  or 
of  the  gall-bladder,  followed  by  immediate  suture 
after  the  removal  of  the  stone,  is  the  proper  opera- 
tion, especially  in  recent  cases. 

6.  Cholecystectomy  is  the  extirpation,  by  excision, 
of  the  gall-bladder.  The  cystic  duct  is  ligatured,  the 
gall-bladder  dissected  away  from  its  attachments,  and 
then  cut  off  close  to  the  ligature. 

It  is  a  favourite  operation  with  some  Continental 
surgeons.    Up  to  1890  Courvoisier  found  that  out  of 

*  'Annals  of  Surgery,'  July,  1S05. 
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forty-seven  cases  ten  had  died  directly,  and  two  in- 
directly fi-om  the  operation.  Murphy's  statement  of 
the  mortality  is  17  per  cent,  np  to  1893. 

Cholecystectomy  is  indicated  when,  after  cholecyst- 
ostomy,  there  is  a  persistent  biliary-cutaneous  fistula, 
with  a  mucous  or  purulent  discharge,  and  when  the 
cystic  duct  is  obliterated;  where  under  similar  cir- 
cumstances, owing  to  accumulation  of  fluid  in  the 
gall-bladder,  the  pain  recurs  as  soon  as  the  fistula 
has  closed  (Robson)  ;  in  hydrops  and  empyema  of  the 
gall-bladder  when  it  is  already  disconnected  from  the 
common  duct  by  occlusion  of  the  cystic  duct;  in 
severe  diseases  of  the  wall  of  the  gall-bladder, — ulcera- 
tion, sranRTene,  contraction,  &c. ;  in  severe  chronic 

cholelithiasis  vesicularis ;  in  internal  rupture  of 
the  gall-bladder  when  suture  is  impossible  (Murphy). 
It  is  contra-indicated  by  strong  adhesions  of  the  gall- 
bladder and  its  close  attachment  to  the  liver,  and  in 
all  permanent  closures  of  the  common  duct  (Murphy) 
and  when  it  is  uncertain  if  all  the  concretions  have 
been  removed  from  the  gall-bladder  and  large  ducts. 

The  removal  of  the  gall-bladder  does  not  of  neces- 
sity prevent  the  repetition  of  attacks  of  biliary  ob- 
struction and  colic,  for  calculi  may  form  de  novo  in 
the  bile-ducts. 

Extraction  of  Biliary  Calculi  from  the  Bile-ducts. 

1.  Cholelithotrity,  Cholelithotripsy. — Biliary  calculi 
can  at  times,  during  operations  on  the  gall-bladder, 
be  removed  from  the  cystic  duct  by  the  finger  in- 
troduced into  the  former,  but  only  when  they  are 
situated  low  down  in  the  duct  near  the  neck  of  the 
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gall-bladder.  They  may  also,  when  soft,  be  broken 
down  by  the  finger-nail  and  extracted  piecemeal 
from  the  same  situation.  But  when  they  lie  higher 
np  in  the  cystic  duct,  and  near  its  junction  with  the 
hepatic  duct,  this  procedure  is  impossible,  unless  the 
duct  be  widely  dilated. 

It  is  also  sometimes  possible  to  work  a  concretion 
down  towards  the  gall-bladder  from  the  large  ducts, 
especially  from  the  cystic  duct,  by  manipulating  it 
with  the  fingers  working  outside  the  wall  of  the  duct. 
In  dilated  ducts  this  mav  be  effected  successfully, 
but  when  the  ducts  are  of  practically  normal  calibre 
it  is  very  difl&cult  to  move  concretions  in  them. 
Attempts  to  extract  calculi  from  the  cystic  duct  by 
means  of  forceps  introduced  through  the  incised  gall- 
bladder are  not  advisable,  for  unless  the  stone  can 
be  steadied  by  grasping  it  with  the  fingers  through 
the  wall  of  the  duct,  it  may  easily  be  pushed  on  into 
the  hepatic  or  common  duct  by  the  forceps.  Stones 
in  the  latter  situations  are  more  difficult  to  remove 
than  those  in  the  cystic  duct. 

If  concretions  in  the  large  extra-hepatic  ducts 
cannot  be  removed  by  auy  of  the  above  simple 
methods,  attempts  may  be  made  to  crush  them  where 
they  lie.  This  may  be  done  either  by  means  of  the 
fingers  and  thuuib  or  by  padded  forceps.  In  either 
method  the  concretion  is  seized  by  grasping  it 
through  the  wall  of  the  duct  from  the  peritoneal 
cavity. 

The  use  of  the  fingers  is  much  more  preferable  to 
that  of  forceps,  for  the  pressure  applied  can  be 
estimated  more  accurately  by  them,  and  injury  to 
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the  wall  of  the  duct  is  less  likely  to  result  than  if 
forceps  be  used.  When  the  concretions  are  soft  or 
very  friable,  good  results  may  follow  from  this  method 
of  treatment^  and  many  cases  have  been  recorded  in 
which  biliary  calculi  were  easily  broken  up  by  the 
fingers.  The  remains  of  the  calculi  are  left  to  come 
away  by  themselves,  generally  through  a  biliary- 
cutaneous  fistula. 

The  needling  of  calculi  in  the  biliary  passages  is 
recommended  by  some  surgeons.  The  needle  is 
passed  through  the  wall  of  the  duct,  and  the  con- 
cretion broken  up  with  it.  Teale'^  has  recorded  the 
results  of  three  cases  treated  in  this  manner.  Two 
were  successful,  but  the  third  case  died  with 
symptoms  of  ''severe  abdominal  pain.^^  Teale 
attributed  the  death  of  this  patient  "  to  the  difficulty 
of  the  manipulations  caused  by  the  stony  hardness 
of  the  calculus." 

Knowsley  Thorntonf  has  successfully  treated 
several  cases  in  which  a  gall-stone  was  lodged  in  the 
common  duct  by  needling  and  crushing,  and  thinks 
such  a  procedure  is  worthy  of  more  attention  than  it 
has  hitherto  received. 

2.  Choledocho-lithectomy,  Choledochotomy. — Biliary 
calculi  are  perhaps  best  removed  from  the  cystic, 
hepatic,  and  common  ducts  through  an  incision  in  the 
wall  of  the  duct  followed  by  immediate  suture  of  the 
wound.  The  operation  is  called  that  of  choledocho- 
lithectomy  or  choledochotomy,  although  these  terms  are 

*  '  Brit.  Med.  Jouni.,'  Feb.  2n(l,  1895. 
t  Ibid.,  Feb.  29th,  1896. 
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usually  applied  more"  definitely  to  the  excision  of 
calculi  fi-om  the  coramoD  duct  (ductus  clioledochus) . 
Elliol*  considers  that  this  operation  ought  to  be 
adopted  in  the  majority  o£  cases  of  obstruction  of  the 
extra-hepatic  ducts  by  calculi,  especially  when  the 
illness  is  of  recent  origin.  The  gall-bladder  need  not 
of  necessity  be  opened  during  this  operation  unless  it 
contain  calculi.  By  the  adoption  of  cholelithectomy 
more  frequently  in  chosen  cases  than  is  customary  at 
the  present  time,  the  severei-  operations  of  chole- 
cystotomy  or  cholecystenterostoray  may  often  be 
avoided.  The  excision  of  calculi  from  the  common 
duct  is  facilitated  by  the  dilation  which  this  passage 
undergoes  behind,  and  as  a  result  of,  the  impaction 
of  a  calculus  in  it. 

Some  surgeons  prefer  to  do  a  cholecystotomy  as 
well  as  cholelithectomy  for  drainage  purposes.  Thus 
Kehrf  removed  calculi  in  the  cystic  duct  through  an 
incision  in  its  wall  in  seven  cases.  The  wound  was 
immediately  sutured,  and  cholecystotomy  was  per- 
formed for  draining  the  cystic  duct  and  to  prevent 
straining  of  the  sutures  by  pressure  from  the  bile. 
The  cases  all  did  well. 

Stones  in  the  hepatic  and  common  bile-ducts  may 
be  treated  in  the  above  manner  if  they  cannot  be 
easily  crushed  between  the  thumb  and  finger  or  be 
manipulated  by  them  into  the  duodenum  or  back  into 
the  gall-bladder.  Needling,  or  crushing  with  padded 
forceps,  may  seriously  injure  the  duct  without  the 
operator  being  aware  of  it,  and  should  only  be  under- 

*  '  Anuals  of  Surgery,'  July,  1895. 
t  Deut.  Zeitscli.  f.  Chir.,'  1894. 
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taken  if  the  duct  cannot  be  raised  to  allow  of  the 
proper  introduction  of  sutures. 

Terrier*  collected  twenty  cases  of  removal  of  calculi 
through  incisions  in  the  wall  of  the  common  duct. 
Of  these  five  died — one  from  shock  and  one  from 
leakage  of  the  bile,  the  others  from  causes  not  attri- 
butable to  the  operation.  He  thinks  that  choledoch- 
otomy  is  the  operation  indicated  when  calculi  are  in 
the  common  bile-dnct.  Cholecystotomy  ought  to  be 
done  subsequently  to  the  suturing  of  the  wound  in 
the  duct  wliere_,  from  pathological  conditions,  drainage 
of  the  duct  is  advisable,  or  where  the  sutures  have 
not  been  put  in  very  well,  and  pressure  on  them  must 
be  avoided  (Elliotf). 

FengerJ  performed  choledochotomy  on  five  cases 
of  calculi  in  the  common  duct,  with  four  recoveries. 
He  considers  that  other  operative  procedures  are 
rarely  necessary  in  such  cases. 

Quenu§  suggests  that  when  the  common  duct  cannot 
be  reached  to  enable  sutures  to  be  put  in  after  the 
excision  of  a  calculus,  the  wound  in  its  wall  should 
be  allowed  to  heal  by  granulation.  To  allow  of 
this  the  common  duct  must  be  patent.  He  carried  out 
this  method  with  success  in  one  case.  A  drainao-e 
tube  must  be  left  in  the  abdomen  to  allow  the  bile 
which  is  extravasated  to  escape.  He  states  that  the 
wound  heals  quickly  and  spontaneously,  and  that  the 
drainage-tube  need  only  be  left  in  for  a  day  or  two. 

*  '  Rev.  de  Chir.,'  Nov.  12th,  1892. 

t  Loc.  cit. 

X  'Brit.  Med.  Jouni.,'  1896,  Epit.,  p.  54. 

§  '  Prog.  Med.,'  1895,  p.  289. 
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3.  Choledocho-duodenostomy. — Koclier,*  in  operat- 
ing on  one  case  for  a  complete  obstruction  of  tlie 
common  bile-duct,  found  the  impacted  calculus  lodged 
in  it  behind  the  duodenum.  He  could  not  separate 
the  tAvo  structures  sufficiently  to  enable  him  to  do  an 
ordinary  choledochotomy,  so  he  opened  the  duodenum 
by  means  of  an  incision  in  its  anterior  wall;  and  then 
cut  through  its  posterior  wall  from  the  lumen  of  the 
oro-au  down  on  to  the  stone  in  the  common  duct, 
which  he  could  then  easily  remove.  The  edges  of 
the  incisions  in  the  posterior  wall  of  the  duodenum 
and  in  the  wall  of  the  common  duct  Avere  then  sutured 
to  each  other  so  as  to  form  a  biliary-duodenal  fistula. 
The  case  made  a  good  recovery. 

The  operation  of  making  a  fistulous  passage  be- 
tween the  common  bile-duct  and  the  duodenum  is  only 
carried  out  in  very  exceptional  cases  when  no  other 
procedure  can  be  adopted.  The  above  case  of  Kocher's 
is  an  example  in  point,  but  the  operation  is  generally 
done  by  only  one  incision  into  the  duodenum,  namely 
into  that  portion  lying  nearest  to  the  common  duct. 
The  edges  of  this  incision  are  then  stitched  to  the 
opening  in  the  wall  of  the  common  duct,  as  in  Kocher's 
case.  The  operation  is  very  difficult  to  perform  owing 
to  the  depth  of  the  structures  involved  in  it. 

Choice  of  Operation. 

Cholecystostomy    and       ideal  "  cholecystotomy 
(cholecystendysis)   are    generally  looked   upon  by 
English  and  other  surgeons  as  the  most  preferable 
operations  in  cases  of  cholelithiasis.    Some  surgeons 
*  '  Korresp.  fiir  Scliw.  Aerzte,'  1895,  No.  7. 
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prefer  tlie  immediate  suture  of  the  wound  iu  tlie 
gall-bladder  and  the  replacing  of  tlie  latter  in  the 
abdominal  cavity,  whilst  others  create  a  temporary 
biliary  fistula.  Both  methods  yield  good  results  in 
the  hands  of  their  various  advocates. 

Cholecystectomy  is  reserved  for  cases  in  which 
the  above  operations  are  insufficient^  and  Knowsley 
Thornton  *  looks  upon  cholecystenterostomy  as  a  valu- 
able aid  to  surgical  failure  rather  than  an  advance  in 
surgery.  It  is,  however,  the  only  resource  in  in- 
curable obstruction  of  the  common  duct.  If,  after 
opening  the  gall-bladder,  it  be  found  impossible  to 
clear  the  ducts  of  calculi,  the  operations  of  chole- 
lithotrity  or  choledochotomy  must  be  undertaken_,  or 
the  case  may  be  left  with  a  fistulous  opening  through 
which  stones  may  escape  by  themselves  in  the  course 
of  a  few  days.  The  escape  of  the  calculi  may,  in 
certain  favourable  cases,  be  aided  by  the  daily  injec- 
tion of  warm  olive  oil,  oleic  acid,  or  a  "25  per  cent, 
solution  of  sapo  animalis  in  distilled  water  through 
the  fistulous  opening  into  the  biliary  passages.  This 
procedure  is  very  simple  and  free  from  danger  if  it 
be  carried  out  as  described  by  the  writer. t  The  oil 
reaches  the  concretion  in  the  cystic  or  common  ducts 
without  any  difficulty,  and  it  will  quickly  cause  a 
diminution  in  their  size  by  dissolving  the  parts  with 
which  it  comes  in  contact. 

Mayo  Eobson  prefers  cholelithotrity,  which  he  has 
successfully  performed  on  numerous  occasions  by 
means  of  his  finger  and  thumb,  to  the  more  formid- 

*  Loc.  cit. 

t  '  Brit.  Med.  Journ./  April  20tli,  1895. 
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able  procedure  of  incising  the  ducts  or  fixing  tlie 
D-all-bl adder  to  the  intestine.    He  considers  that  cho- 

o 

ledocliotomy  with  immediate  suture  of  the  duct  is 
not  an  easy  matter,  on  account  of  the  depth,  of  the 
parts  to  be  coapted. 

Murphy  ^  cannot  recommend  cholelithotrity  on  ac- 
count of  tlie  danger  of  injuring  the  walls  of  the  duct 
whilst  crushing  the  stone,  so  as  subsequently  to  cause 
a  perforation.  He  is  of  opinion  that  choledochotomy 
with  subsequent  suture  of  the  duct  should  be  under- 
taken when  the  stone  is  large  and  firmly  impacted  in 
the  common  duct,  especially  when  the  cystic  duct  is 
obliterated,  and  the  formation  of  a  gall-bladder- 
intestinal  fistula  is  impracticable,  and  when  there  is 
ulcerative  perforation  of  the  wall  of  the  duct,  and 
the  tissues  are  in  a  healthy  condition.  If  the  tissues 
be  otherwise  the  duct  should  be  excised  at  this  point, 
both  ends  tied,  and  cholecystentorostomy  performed. 

The  mortality  in  all  the  above  operations  on  the 
gall-bladder  and  biliary  passages  in  cases  of  choleli- 
thiasis has  decreased  greatly  during  the  last  three 
or  four  years,  and  when  calculated  from  the  results 
obtained  by  surgeons  who  pay  special  attention  to 
the  disease,  is  far  less  than  an  examination  of  all  the 
recorded  cases  would  show. 

Surgical  Treatment  of  Intestinal  Obstruction  from 

Gall-stones. 

The  obstruction  from  a  gall-stone  may  be  over- 
come after  opening  the  abdomen,  by  breaking  the 
stone  in  situ  with  a  needle  passed  through  the  wall 

*  Loc.  cif. 
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of  the  intestine,  by  working  the  stone  on  through 
the  bowel  and  ileo-ctecal  valve  or  by  opening  the  in- 
testine and  removing  it. 

Many  surgeons  (Mayo  Robson,"^  Barker,"^  &c.) 
condemn  the  needling  of  an  impacted  gall-stone 
tliroLigli  the  intestinal  wall  which,  is  already  damaged 
by  the  stone  as  dangerous. 

In  a  few  favourable  cases  where  operative  treat- 
ment has  been  undertaken  within  a  short  time  after 
the  onset  of  obstructive  symptoms,  and  the  obstruct- 
ing calculus  is  not  too  large  and  is  near  the  lower 
end  of  the  ileum,  it  may  be  pushed  on  through  the 
ileo-caecal  valve  into  the  colon.  Such  cases  are,  how- 
ever, very  rare,  for  generally  the  calculus  is  found  to 
be  somewhat  adherent  to  the  intestinal  wall,  and  the 
latter  is  in  too  inflamed  a  condition  to  alloAV  of  the 
manipulation  of  the  stone  through  it.  The  bowel 
below  the  obstruction  is  contracted,  but  above  it  is 
dilated  witk  flatus,  &c.  The  surgeon  then,  as  a  rule, 
has  no  choice  in  the  matter,  but  is  obliged  to  remove 
the  calculus  through  an  incision  in  the  intestinal 
wall.  If  possible,  it  is  better  to  move  the  stone  up- 
wards through  the  dilated  iutestine — a  procedure 
which  may  at  times  be  accomplished  when  a  down- 
ward movement  is  impossible — until  a  portion  of  the 
intestine  is  reached  which  is  in  a  less  inflamed  condi- 
tion than  that  at  the  seat  of  impaction,  and  remove 
the  calculus  there. 

*  'Brit.  Med.  Journ.,'  1805,  i,  p.  195. 
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Benjamin  Hellieb,  M.D.,  M.R.C.S.  Lecturer  on  the  Diseases  of 
Women  and  Children  in  the  Yorkshire  College,  and  Surgeon  to  the 
Hospital  for  Women,  etc.,  Leeds.   Crown  8vo,  Is.  6d.  
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick,  with  a  Glossary.  By  Edward  J. 
DoMviiXE,  Surgeon  to  the  Exeter  Lying-in  Charity.  Seventh 
Edition.    Crown  8vo,  2s.  6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Chakles  J.  Cullingworth,  M.D.,  P.K.C.P.,  Obstetric  Physician 
to  St.  Thomas's  Hospital.  Third  Edition.  Fcap.  8vo,  with  Engrav- 
ings, 2s.  6d. 

By  the  same  Author. 

A    Short     Manual     for    Monthly  Nurses. 

Third  Edition.   Fcap.  8vo,  Is.  6d. 

A  Practical  Treatise  on  Disease  in  Children. 

By  Eustace  Smith,  M.D.,  F.R.C.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  East  London  Hospital  for  Children,  etc.  Second 
Edition.   8vo,  22s. 

By  the  same  Author. 

Clinical    Studies    of    Disease    in  Children. 

Second  Edition.   Post  8vo,  7s.  6d. 

Also. 

The    Wasting     Diseases     of    Infants  and 

Children.    Fifth  Edition    Post  8vo,  8s.  6d. 

The  Diseases  of  Children.   (Student's  Guide 

Series.)  By  Jas.  P.  Goodhart,  M.D.,  F.R.C.P.,  Physician  to  Guy's 
Hospitixl.    Fifth  Edition.    Fcap.  8vo,  10s.  6d. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Edition.    Crown  8vo,  12s.  M. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren. With  a  Formulary.  By  Edward  Ellis,  M.D.  Fifth  Edition, 
Crown  8vo,  10s. 

Materia   Medica  :  a  Manual  for  the  Use  of 

Students.  By  Isamdard  Owen,  M.D.,  F.E.C.P.,  Lecturer  on  Materia 
Medica,  etc.,  to  St.  George's  Hospital.  Second  Edition.  Crown  8vo, 
63.  6d. 

Materia    Medica,    Pharmacy,  Pharmacology, 

and  Therapeutics.  By  W.  Hale  White,  M.D.,  F.K.C.P.,  Phj-siciau 
to,  and  Lecturer  on  Materia  Medica  and  Therapeutics  at,  Guy's 
Hospital ;  Examiner  in  Materia  Medica  on  the  Conjoint  Board  of 
the  Koyal  Colleges  of  Physicians  and  Surgeons.   Fcap.  8vo,  7s.  6d. 
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Materia  Medica  and  Therapeutics.   By  Charles 

D.  F.  Phillips,  M.D.,  LL.D.,  F.R.S.  Ediii. 
Vegetable  Kingdom— Organic  Compounds— Animal  Kingdom.   8vo,  25s. 
Inorganic  Substances.    Second  Edition.    8\  o,  21s. 

Galenic  Pharmacy :  a  Practical  Handbook  to 

the  Processes  of  the  British  Pharmacopoeia.  By  E.  A  Cripps,  M.P.S. 
8\o,  witli  76  Engravings,  8s.  6d. 

The  Galenical   Preparations   of  the  British 

Pharmacopoeia ;  a  Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  M.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Glasgow.  8vo, 
4s.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
castle-on-Tyne.  Third  Edition.  8vo,  with  ii  Wood  Engravings  and 
32  Lithograph  Pac-Simile  Prescriptions,  14s. 

Selecta    e   Prescriptis  :    containing    Lists  of 

Terms,  Phrases,  Contractions  and  Abbreviations  used  in  Prescrip- 
tions, with  Explanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Jona- 
than Pkreira,  M.D.,  F.R.S.  Eighteenth  Edition,  by  Joseph  Ince, 
F.C.S.,  F.L.S.    24mo,  5s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  Henry  Beaslky.  Eleventh 
Edition.    18mo,  6s.  6d. 

By  the  same  Author. 

Druggist's  General  Receipt-Book.  Tenth  Edition. 

18mo,  6s.  6d. 

Also. 

Book  of  Prescriptions  :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Piactice  of  tlie  most  eminent 
Physicians  and  Surgeons,  English  and  Foreign.  Seventh  Edition, 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Peter  Squire,  Revised  by  his  Sons,  P.  W.  and  A.  H.  Squire. 
Sixteenth  Edition.   8vo,  12s.  6d. 

By  the  same  Authors. 

The  Pbarmacopoeias  of  the  London  Hospitals, 

arranged  in  Groups  for  Easy  Reference  and  Comparison.  Sixth 
Edition.   18mo,  6s. 
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Royle's    Manual    of    Materia    Medica  and 

Therapeutics.  Sixth  Edition,  including  additions  and  alterations 
in  the  B.P.  I880.  By  John  Harley,  M.D.,  Physician  to  St.  Thomas's 
Hospital.    Crown  8vo,  with  139  Engravings,  15s. 

Southall's  Organic  Materia  Medica,  being  a 

Handbook  treating  of  some  of  tlie  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopceia.  Fifth  and  Enlarged 
Edition,  by  Johx  Barclay,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  College,  Birmi  neham 
8vo,  6s. 

Recent    Materia    Medica.     Notes    on  their 

Origin  and  Therapeutics.  By  P.  Harwood  Lescher,  P.C.S.,  Pereira 
Medallist.    Fourth  Edition.    Svo,  2s.  6d. 

Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  Conference.  Annually.  Svo.lOs. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

By  J.  Eeynolds  Green,  Sc.D.,  M.A.,  F.K.S.,  Professor  of  Botany  to 
the  Pharmaceutical  Society. 

Vol.  I. :  Anatomy  and  Morphology,  with  778  Engravings.    7s.  6d 
Vol.  II.  :  Anatomy  and  Pliysiologjr,  with  41.5  Engravings,  lus. 

The  Student's  Guide  to  Systematic  Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botiiny  Bv 
Egbert  Bentley,  late  Emeritus  Professor  of  Botany  in  Kind's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  Svo,  with  350 
Engravings,  3s.  6d. 

Medicinal    Plants:   being   Descriptions  with 

ongmal  ligures  of  llie  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.   By  Prof  Bentikv  -in,  r>. 
H.  Tr:men  F  E  S.    In  4  vols.,  large  8vo,  w^th  ^^1^:^:^^; 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis.  ' 

Practical     Therapeutics:     a    Manual.  Bv 

Edward  J.  Wakin«,  C.I.E.,  M.D.,  F.K.C.P.,  and   Dudley  W 
BuxTON,M.D.,  B.S.  Loud.    Fourth  Edition.    CrUn  8vo  Hs 
By  the  same  Author. 

Bazaar   Medicines    of   India,   and  Commnn 

Medical  Plants.  With  Full  Index  of  Diseases,  indi^.ti-^S^?. 
ment  by  these  and  other  Agents  procurable  throughout  India  etc 
Fourth  Edition.    Fcap.  8vo,  6s.  ^""-ua,  eic. 
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Climate  and  Fevers  of  India,  with  a  Series 

of   Cases   (Cioonian   Lectures,    1882).    By   Sir   Joseph  Fayrek, 
K.C.S.I.,  M.D.   8vo,  with  17  Temperature  Charts,  12s. 
By  the  same  Author. 

The   Natural   History   and  Epidemiology  ot 

Cholera :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
18S8.    8vo,  3s.  6d. 

A  Manual  of  Family  Medicine  and  Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  Mooke,  K.C.I.E.,  M.D.,  late  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Edition.  Post  8vo, 
with  71  Engravings,  12s. 

Bv  the  same  Author. 

A  Manual  of  the  Diseases  of  India  :  with  a 

Compendium  of  Diseases  generally.    Second  Edition.    Post  8vo, 
10s.  Also. 

The  Constitutional  Requirements  for  Tropical 

Climates,  etc.    Crown  8vo,  is. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prize  for  1886.)  By 
Andrew  Duncan,  M.D.,  B.S.  Lend.,  F.K.C.S.,  Surgeon,  Bengal 
Army.    8vo,  12s.  6d. 

A  Commentary  on  the  Diseases  of  India.  By 

Norman  Chevers,  CLE.,  M.D.,  F.K.C.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.   8vo,  24s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Practice  of  Physic.  Tenth  Edition.  By  W.  A. 
Guy,  F.E.C.P.,  F.E.S.,  and  J.  Harley,  M.D.,  F.R.C.P.  With  118 
Engravings.   Fcap.  8vo,  12s.  6d. 

The    Principles    and    Practice   of  Medicine. 

(Text-book.)  By  the  late  C.  Hilton  Fagge,  M.D.,  and  P.  H. 
Pye-Smith,  M.D.,  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Edition.  2  vols.  8vo,  cloth,  408. ; 
Half  Leather,  468.  _ 

Manual   of   the    Practice   of  Medicine.  By 

Frederick  Taylor,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy's  Hospital.  Fourth  Edition.  Cr.  8vo,  with 
Engravings,  15s.  ^  
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A    Dictionary    of   Practical    Medicine.  By 

various  writers.  Edited  by  Jas.  Kingston  Fowlkr,  M.A.,  M.D., 
F.E.C.P.,  Ptiysician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  258. 

The  Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Charteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medica  in  the  University  of  Glasgow.  Seventh  Edition. 
Fcap.  8vo,  with  Engravings  on  Copper  and  Wood,  10s. 

How   to   Examine    the    Chest:    a  Practical 

Guide  for  the  use  of  Students.  By  Samuel  West,  M  D  FRCP 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition 
With  Engravings.   Fcap.  8vo,  5s. 

The   Bronchi  and  Pulmonary  Blood-vessels  : 

their  Anatomy  and  Nomenclature.  By  Sir  William  Ewart  Knt " 
M  D.,  F.R.C.P.,  Physician  to  St.  George's  Hospital.  4to,  with  20 
Illustrations,  21s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.     By  the    late    Wilson    Fox,    M.D     F  R  S  FRCP 
Physician  to  H.M.  the  Queen.   With  45  Plates  (mostly  Coloured)  and 
Engravings.   4to,  half-bound  in  Calf,  70s. 

By  the  same  Author. 

A  Treatise  on   Diseases   of  the  Lungs  and 

Pleura.   Edited  by  Sidney  Coupland,  M.D.,  F.R.C  P  Phvsician  tn 

The  Student's  Guide  to  Diseases  of  the  Chest 

By  Vincent  D.  Harris,  M.D.  Lond.,  F.R.C.P  Phvsicim  tn  f>,„  n-.  * 
of  London  Hospital  for  Diseases  of  Ihe  vSort  P   k  '  Fcl^ 

8vo,  with  .D.D  Illustrations  (some  Coloured)  7s  tid 

The   Schott   Methods   of  the   Treatment  of 

Chronic  Diseases  of  the  Heart,  with  an  account  of  the  Nauheim  B-iths 
M.R.C.P.    Second  Edition.    8vo,  with  Illustrations,  5s 

Guy  s  Hospital  Reports.    By  the  Medical  and 

.urgical  staff.  ^.1.  XXXVI.    Third  Series.   8vo,  10s.  Od. 

St.  Thomas  s  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff^  Vol.  XXIII.    New  Series.    8vo,  8s.  6d 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staif.    Vol.  IX.   8vo,  6s.  /  "-^^C  meuicai 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuel  Fjsnwick,  M.D.,  F.lt.C.P.,  Physician  to  the  London 
Hospitel.   Seventh  Edition.   Fciip.  8vo,  with  117  Engravings,  7s. 

By  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  35  Engravings,  10s. 

Also. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  HospitaL  8vo,  with 
Engravings,  7s.  6d. 

Also. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  Svo,  2s. 

The  Microscope  in  Medicine.    By  Lionel  S. 

Bealk,  M.B.,  F.R.S.,  Physician  to  King's  College  Hospital.  Fourth 
Edition.    Svo,  with  86  plates,  21s. 

By  the  same  Author. 

The  Liver.   With  24  Plates  (85  Figures).    Svo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Fourth  Edition.    8vo,  H. 

Myxoedema  and  the  Thyroid  Gland.    By  John 

D.  GiMLETTi-:,  M.K.C.S.,  L.E.C.P.    Cro^vn  8vo,  5s. 

The  Physiology  of  the  Carbohydrates  ;  their 

Application  as  Food  and  Relation  to  Diabetes.  By  F.  W.  Pavy,  M.D., 
LL.D.,  F.K.S.,  F.R.C.P.,  Consulting  Physician  to  Guj''s  Hospital. 
Royal  Svo,  with  Plates  and  Engravings,  10s.  6d. 

Medical   Lectures   and   Essays.     By  Sir  G. 

Johnson,  M.D.,  F.R.C.P.,  F.R.S. ,  Consulting  Physician  to  King's 
College  Hospital.    Svo,  with  46  Engravings,  2.5s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apnoea).    Svo,  3s. 

Also 

History    of   the    Cholera   Controversy,  -with 

Directions  for  the  Treatment  of  the  Disease.    8vo,  3s. 

Also 

The   Pathology  of  the  Contracted  Granular 

Kidney  and  the  Associiited  Cardio-Arterial  Changes.  With  29  Illustra- 
fions.    Svo,  4s. 
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Uric  Acid  as  a  Factor  in   the  Causation  &i 

Disease.  By  Alexander  Haig,  M.D.,  F.R.C.P.  Physician  to  the 
Metropolitan  Hospitcil  and  the  Royal  Hospital  for  Children  and 
Women.   Thiid  Edition.    Svo,  with  .'1  Illustrations,  12s.  6d. 

Bronchial  Asthma  :  its  Pathology  and  Treat- 
ment. By  J.  B.  Berkart,  M.D.,  late  Physician  to  the  City  of 
London  Hos^)ital  for  Diseases  of  the  Chest.  Second  Edition,  with  7 
Plates  (35  Figures).   Svo,  10s.  t5d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  E.  Sansom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Feap.  Svo,  with  26  Engrav- 
ings, 4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  R.  GowERS,  M.D.,  F.R.C.P.,  F.R.S.,  Physician  to  the  Nationax 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Edition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.R.C.S.,  Surgeon  to 
the  Royal  London  Ophthalmic  Hospital.  With  Coloured  Plates  and 
Woodcuts.    Svo,  16s. 

By  the  same  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
Vol.  I. — Diseases  of  the  Nerves  and  Spinal 

Cord.    Second  Edition.    Roy.  Svo,  with  179  Engravings,  1.5s. 

Vol.  II. — Diseases  of  the  Brain  and  Cranial 

Nerves :  General  and  Functional  Diseases  of  the  Nervous  System. 
Second  Edition.    Hoy.  Svo,  with  1S2  Engravings,  20s. 

Also, 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.   Svo  7s.  6d. 

Also. 

Diagnosis  of  Diseases  of  the  Brain.  Second 

Edition.   Svo,  with  Engravings,  7s.  6d. 

i4/iO. 

Syphilis  and  the  Nervous  System :   being  a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.   Svo,  4s. 

The  Nervous  System,  Diseases  of.    By  J.  A. 

Okmerod,  M.D.,  F.R.C.P.,  Physician  to  the  National  Hospital  for  the 
Paralysed  and  Epileptic.   With  66  Illustrations.   Fcap.  Svo,  8s.  6d. 
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Disea  ses  of  the  Nervous  System.  Lectures 

delivered  at  Gin-'s  Hospital.  By  Samuel  Wilks,  M.D.,  F.K.S. 
Second  Edition.   Svo,  ISs. 

Handbook   of  the  Diseases  of  the  Nervous 

System.  By  James  Ross,  M.D.,  F.R.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Koyal  Infirmary, 
Manchester.    Roy.  8vo,  with  184  Engravings,  18s. 

By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  En- 
gravings, 4s.  6d. 

Stammering  :    its    Causes,    Treatment,  and 

Cure,   By  A.  G.  Bernard,  M.R.C.S.,  L.R.C.P.    Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).   By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 

Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Epileptic.    With  Plates  and  Engravings.     8vo,  Ss.  6d. 

Diseases  of  the  Nervous   System.  Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  F.R.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  158. 

By  the  same  Author. 

Some   Forms  of  Paralysis   from  Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
8vo,  5s. 

Also. 

On  the   Simulation  of  Hysteria   by  Organic 

Disease  of  the  Nervous  S3-stem.   Crown  8vo,  48.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Granville,  M.D.   Crown  8vo,  6s. 

Diseases   of  the   Liver :    with   and  without 

Jaundice.  By  George  Harley,  M.D.,  F.R.C.P.,  F.R.S.  8vo,  with  2 
Plates  and  .36  Engravings,  21s. 

Rheumatic  Diseases  (Differentiation  in).  By 

Hugh  Lane,  Surgeon  to  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Medical  OlRcer  to  the  Royal  United  Hospital,  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  8vo,  Ss.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parts  of  the  Alimentary  Canal,  (Esophagus, 
C«cnm,  Intestines,  and  Peritoneum.  By  S.  O.  Habeeshon,  M.D. 
F.R.C.P.   Fourth  Edition.   8vo,  with  5  Plates,  21s. 

On  the  Relief  of  Excessive  and  Dangerous 

Tympanites  by  Puncture  of  the  Abdomen.  By  John  W.  Ogle, 
M.A.,  M.D.,  F.R.C.P.,  Consulting  Physician  to  St.  George's  Hospital. 
8vo,  5s.  6d. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.   Crown  8vo,  with  Engravings,  7s.  6d. 

Health  Resorts   at   Home   and  Abroad.  By 

M.  Charteeis,  M.D.,  Professor  of  Therapeutics  and  Materia  Medica 
in  Glasgow  University.  Second  Edition.  Crown  Svo,  with  Map, 
5s.  6d, 

The    Mineral    Waters   of   France,    and  its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
ViNTRAS,  M.D.,  Physician  to  the  French  Embassy,  and  to  the  French 
Hospital,  London.   Second  Edition.    Crown  Svo,  8s. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Cleasey  Taylor,  M.D., 
M.R.C.S.    Svo,  3s.  6d. 

Surgery:  its  Theory  and  Practice.   By  William 

J.  Walsham,  F.R.C.S.,  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Fifth  Edition  Crown 
Svo,  with  380  Engravings,  128.  6d. 

Surgical    Emergencies  :    together    with  the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  W.  Paul  Swain,  F.R.C.S.,  Surgeon  to  the  South  Devon 
and  East  Cornwall  Hospital.  Fifth  Edition.  Crown  Svo,  with  149 
Engravings,  Os. 

Illustrated  Ambulance  Lectures  :  (to  which  is 

added  a  NURSINC4  Lecture)  in  accordance  with  the  Regulations  of  the 
St.  Jolm's  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Martin,  M.D.,  F.R.C.S.,  Honorary  Surgeon  to  the 
Blackburn  Infirmary.  Fourth  Edition.  Crown  Svo,  with  60  En- 
gravings, 28. 
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Operations  on  the  Brain  (a  Guide  to).  By 

Alkc  Fraser,  Professor  of  Anatomy,  Royal  College  of  Surgeons 
in  Ireland.  Illustrated  by  42  life-size  Plates  in  Autotype,  and  2 
Woodcuts  in  the  text.   Folio,  63s. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.K.S.E.,  Surgeon  to  the  Bristol  Eoj-:il  Infirmary,  and  Lecturer  on 
Surgery  in  the  Bristol  Medical  School.  Fifth  Edition.  8vo,  with 
Engravings.  [/„  ^/,^,  pyggg^ 

Surgery.    By  C.  W.  Mansell  Moullin,  M.A., 

M.D.  Oxon.,  F.R.C.S.,  Surgeon  and  Lecturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  497  Engravings,  34s. 

A  Course  of  Operative  Surgery.      By  Chris- 

TOPHEK  Heath,  Surgeon  to  University  College  Hospit^il.  Second 
Edition.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  Leveill^,  and  several  Woodcuts.    Large  8vo,  30s. 

By  the  same  Author. 

The  Student's  Guide  to  Surgical  Diagnosis. 

Second  Edition.    Fcnp.  8vo,  6s.  6d. 

Also. 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners.  Tenth 
Edition.    Fcap.  8vo,  with  1.58  Engravings,  6s. 

Also. 

Injuries   and  Diseases  of  the  Jaws.  Fourth 

Edition.  By  Henry  Percy  Dean,  M.S.,  F.R.C.S.,  Assistant  Surgeon 
to  the  London  Hospital.    8vo,  with  187  Wood  Engravings,  14s. 

Also. 

Lectures  on  Certain   Diseases  of  the  Jaws. 

Delivered  at  the  R.C.S.,  England,  1887.  8vo,  with  64  Engravings, 
2s.  6d. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Second  Edition,  enlarged. 
Fcap.  8vo,  with  27  Engravings,  6s. 

The    Practice   of    Surgery  :    a    Manual.  By 

Thomas  Bryant,  Consulting  Surgeon  to  Guy's  Hospital.  Fourth 
Edition.  2  vols,  crown  8vo,  with  750  Engravings  (many  being 
Coloured),  and  including  6  chromo  plates,  32s. 

Diseases   of  Bones  and  Joints.    By  Charles 

Macnamara,  F.R.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.   Svo,  with  Plates  and  Engravings,  12s. 
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The   Surgeon's  Vade-Mecum  :  a  Manual  of 

Modern  Surgery.  By  K.  Dkuitt,  F.U.C.S.  Twelfth  Edition.  By 
Stanley  Boyp,"  M.b'.,  P.K.C.S.,  Assistant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.    Crown  8vo,  with  373  Engravings,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jacobson, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Edition.  8vo,  with 
Ilkistrations.  {.In  the  Press. 

On  Anchylosis.     By  Bernard  E.  Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Roj^al  Orthopsedic  Hospital.  Fourth 
Edition.    8vo,  with  Engravings,  .5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.  Fourth 

Edition.    8vo,  with  Engravings,  7s.  6d. 

Also, 

Talipes   Equino- Varus    or   Club -Foot.  8vo, 

with  Engravings,  3s.  6d. 

Surgical    Pathology  and    Morbid  Anatomy. 

By  Anthony  A.  Bowlby,  F.R.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Edition.  Crown  8vo,  with  183 
Engravings,  10s.  6d. 

By  the  same  Author. 

Injuries  and  Diseases  of  Nerves,  and  their 

Surgical  Treatment.   8vo,  with  20  Plates,  14s. 

Illustrations      of      Clinical      Surgery.  By 

Jonathan  Hutchinson,  F.R.S.,  Senior  Surgeon  to  the  London 
Hospital.  In  23  fasciculi.  6s.  6d.  each.  Fasc.  I.  to  X.  bouml,  with 
Appendix  and  Index,  £3  IDs.  Fasc.  XI.  to  XXIII.  bound,  with  Index, 
£4  10s. 

The  Human  Foot :   its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Grloucester  Infirmary.  With  7  Plates  and  Engravings  {50 
Figures).   8vo,  7s.  6d. 
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Clubfoot:  its  Causes,  Pathology,  and  Treat- 
ment. Bj-  Wm.  ADA>rs,  F.R.C.S.,  Consulting  Surgeon  to  the  Great 
Northern  and  other  Hospitals.  Second  Edition.  8vo,  with  106 
Engravings  and  6  Lithographic  Plates,  1.5s. 

By  the  same  Author. 

Lateral  and  other  Forms  of  Curvature  of  the 

Spine  :  their  Pathology  and  Treatment.  Second  Edition.  8vo,  with 
5  Lithographic  Plates  and  72  Wood  Engravings,  10s.  6d. 

Also. 

Contraction    of    the    Fingers  (Dupuytren's 

and  Congenital  Contractions) :  tlieir  Treatment  by  Subcutaneous 
Divisions  of  the  Fascia,  and  Immediate  Extension.  Also  on  Hammer 
Toe  ;  its  Curability  by  Subcutaneous  Division.  And  on  The  Oblitera- 
tion of  Depressed  Cicatrices  by  a  Subcutaneous  Operation.  8vo,  with 
8  Plates  and  31  Engravings,  6s.  6d. 

Short  Manual  of  Orthopaedy.     By  Heather 

Bigg,  F.R.C.S.  Ed.,  Part  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.   8vo,  28.  6d. 

Face   and   Foot  Deformities.     By  Frederick 

Churchill,  CM.   8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.    Vol.  XIII.,  Part  4.  8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.  Transactions.   Vol.  XIV.   8vo,  12s.  6d. 

The  Diseases  of  the  Eye.    (Student's  Guide 

Series.)  By  Edward  Nettleship,  F.R.C.S.,  Ophthalmic  Surgeon 
to  St.  Thomas's  Hospital.  Fifth  Edition.  Fcap.  8vo,  with  164 
Engravings  and  a  Coloured  Plate  illustrating  Colonr-Blindness. 
7s.  6d. 

Diseases   and    Refraction   of  the  Eye.  By 

N.  C.  Macnamara,  F.R.C.S.,  Surgeon  to  Westminster  Hospital,  and 
GusTAVUS  Hartridge,  F.R.C.S.,  Surgeon  to  the  Royal  Westminster 
Ophthalmic  Hospital.  Fifth  Edition.  Crown  8vo,  with  Plate,  156 
Engravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  R.  Wolfe,  M.D.,  F.R.C.S.B.  With  10  Coloured 
Plates  and  157  Wood  Engravings.   Svo,  21s. 
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Normal    and   Pathological  Histology  of  the 

Human  Eye  and  Ej-elids.  By  C.  Fred.  Pollock,  M.D.,  F.E.C.S., 
and  F.R.S.E.,  Surgeon  for  Diseases  of  the  Eye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  M'ith  100  Plates  (230  drawings),  15s. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Practice  for  Students  and  Practitioners.  By  G.  E.  de  Schweinitz, 
M.D.,  Professor  of  Diseases  of  the  Bye  in  the  Philadelphia  Polyclinic. 
With  216  Illustrations,  and  2  Chromo-Lithographic  Plates.    8vo,  18s. 

Atlas   of  Ophthalmoscopy.     Composed  of  12 

Chromo-lithographic  Plates  (59  Figures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebreich,  M.R.C.S.  Translated  by 
H.  ROSBOROUGH  SwANZY,  M.B.    Third  Edition,  4to,  40s. 

Refraction  of  the  Eye  :  a  Manual  for  Students. 

By  GusTAVUS  Hartridge,  F.R.C.S.,  Surgeon  to  the  Roj^al  West- 
minster Ophthalmic  Hospital.  Seventh  Edition.  Crown  8vo,  with 
98  Illustrations,  also  Test-types,  etc.,  6s. 

By  the  same  Author. 

The  Ophthalmoscope  :  a  Manual  for  Stu.dents. 

Second  Edition.    Crown  8vo,  with  67  Illustrations  and  4  Plates,  4s.  6d . 

Glaucoma  :  its  Pathology  and  Treatment.  By 

Prie!5tley  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  64  Engravings  and  12  Zinco-photographs. 
7s.  6d. 

Hints  on  Ophthalmic   Out-Patient  Practice. 

By  Charles  Higgens,  Ophthalmic  Surgeon  to  Guy's  Hospital. 
Third  Edition.    Fcap.  8vo,  3s. 

Methods    of    Operating    for    Cataract  and 

Secondary  Impairments  of  Vision,  with  the  results  of  500  cases. 
By  G.  H.  Fink,  Surgeon-Captain  in  H.M.  Indian  Medical  Service. 
Crown  8vo,  with  15  Engravings,  5s. 

Diseases  of  the  Eye  :  a  Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Edward  Shaw, 
M.D.,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
and  Women,  Belfast.  With  a  Test-Card  for  Colour-Blindncss.  Crown 
8vo,  3s.  6d. 

Eyestrain  (commonly  called  Asthenopia).  By 

Ernest  Clarke,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.   8vo,  with  22  Illustrations,  5s. 


7,  GREAT  MARLBOROUGH  STREET. 

19 


J.       A.  ChurchUVs  Remit  Works. 


Diseases  and   Injuries  of  the  Ear.     By  Sir 

William  B.  Dalbv,  F.R.C.S..  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Edition.  Crown  8vo,  with  8  Coloured 
Plates  and  .38  Wood  Engravings.    10s.  6d. 

By  the  same  Author. 

Short  Contributions  to  Aural  Surgery,  between 

1875  and  1889.    Second  Edition.   8vo,  with  Engravings,  3s.  6d, 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Phj'siology  of  the  Organ,  together  with  tlie  Treatment  of  the 
Affections  of  the  Nose  and  Pharynx,  which  conduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mark  Hovell,  F.K.C.S.B.,  M.R.C.S.  ;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.    Svo,  with  122  Engravings,  ISs. 

A  System  of  Dental  Surgery.    By  Sir  John 

Tomes.  F.R.S.,  and  C.  S.  Tomes,  M.A.,  F.K.S.  Third  Edition.  Crown 
8vo,  with  292  Engravings,  1.5s. 

Dental  Anatomy,  Human  and  Comparative  : 

A  Manual.  By  Charles  S.  Tomes,  M.A.,  F.R.S.  Fourth  Edition. 
Crown  Svo,  with  2.35  Engravings,  12s.  6d. 

A    Manual    of    Nitrous    Oxide  Anaesthesia. 

By  J.  Frederick  W.  Silk,  M.D.  Lond.,  M.K.C.S.,  Assistant 
Anaesthetist  to  Guy's  Hospital,  Anaesthetist  to  the  Dental  School  of 
Guy's  Hospital,  and  to  the  Eoyal  Free  Hospital.  8vo,  with  26  En- 
gravings, 5s. 

Notes    on    Dental    Practice.      By  Henry  C. 

QuiN^iiY,  L.D.S.I.,  late  President  of  the  British  Dental  Association. 
Second  Edition.    Svo,  with  92  Illustrations,  8s. 

Practical  Treatise  on  Mechanical  Dentistry. 

By  Joseph  Richardson,  M.D.,  D.D.S.  Sixth  Edition,  revised  and 
edited  by  George  W  Warren,  D.D.S.  Royal  Svo.  With  600 Engrav- 
ings, 21s. 

A  Handbook  on  Leprosy.    By  S.  P.  Tmpey,  M.D., 

M.C..  late  Chief  and  Medical  Superintendent,  liobhen  Islaml  Leper 
and  Lunatic  Asylums,  Cape  Colony,  South  Africa.  With  .3s  PUitcs 
anil  Map,  8vo,  12s. 

Leprosy  in  British  Guiana.    By  John  D.  Hillis, 

F.R.C.S.,  M.R.LA.,  Medical  Superintendent  of  the  Leper  Asylum, 
British  Guiana.  Imp.  Svo,  w  ith  22  Lithographic  Coloured  Plates  and 
Wood  Engravings,  £1  lis.  6d. 
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Diseases  of  the   Skin    (Introduction  to  the 

study  of).  By  P.  H.  Pye-Smith,  M.D.,  F.E.S.,  F.R.C.P.,  Physician 
to  Guy's  Hospital.    Crown  Svo,  witli  26  Engravings,  7s.  6(1. 

Papers  on  Dermatology.    By  E.  D.  Mapother, 

M.D.,  Ex-Pres.  R. C.S.I.    Svo,  3s.  6d. 

Atlas   of  Skin  Diseases.     By   Tilbury  Fox, 

M.D.,  P.R.C.P.  With  12  Coloured  Plates.  Roj'al  ito,  half  morocco, 
£6  6s. 

Diseases  of  the  Skin  :  a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N.  Hyde,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Rush  Medical  College, 
Chicago.  Second  Edition.  Svo,  with  2  Coloured  Plates  and  96  En- 
gravings, 20s. 

Sarcoma    and   Carcinoma  :   their  Pathology, 

Diagnosis,  and  Treatment.   By  Henry  T.  Butlin,  F.R.C.S.,  Assistant 
Surgeon  to  St.  Bartholomew's  Hospital.    Svo,  with  4  Plates,  8s. 
By  the  same  Author, 

Malignant  Disease  of  the  Larynx  (Sarcoma 

and  Carcinoma).    Svo,  with  b  Engravings,  -5$. 

Also. 

Operative  Surgery  of  Malignant  Disease.  8vo,14s. 
Cancers  and  the  Cancer  Process  :  a  Treatise, 

Practical  and  Theoretic.   By  Herbert  L.  Snow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.   Svo,  with  15  Plates.  15s. 
By  the  same  Author, 

The   Re-appearance   (Recurrence)   of  Cancer 

after  apparent  E.xtirpation.    Svo,  5s.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  Svo,  2s.  6d. 

Diagnosis    and    Treatment    of   Syphilis.  By 

Tom  Robinson,  M.D.,  Physician  to  St.  John's  HospiUil  for  Diseases  of 
the  Skin.    Crown  Svo,  38.  6d. 

By  the  same  Author, 

Eczema :  its  Etiology,  Pathology,  and  Treat- 
ment.  Crown  Svo,  'is.  6d. 

Also. 

Illustrations    of  Diseases   of  the    Skin  and 

Syphilis,  with  Remarks.    Fasc.  I.  with  3  Plates.    Imp.  4to.  ."Ss. 
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Cancerous  Affections  of  the  Skin  (Epithelioma 

and  Rodent  Ulcer).  By  Geobgk  Thin,  M.D.  Post  8vo,  with  8  Engrav- 

iQ£rs  Ss 

By  the  same  Author: 

Pathology    and    Treatment    of  Ringworm. 

8vo,  with  21  Engravings,  os. 

On  Cancer  :  its  Allies,  and  other  Tumours : 

their  Medical  and  Surgical  Treatment.  By  P.  A.  Puecbll,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  10s.  6d. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.   By  Lionel  S.  Bealk,  F.R.C.P.,  F.R.S.,  Physician  to 

King's  College  Hospital.    8vo,  5s. 

Chemistry  of  Urine  :  a  Practical  Guide  to  the 

Analytical  Examination  of  Diabetic,  Albuminous,  and  Gouty  Urine. 
By  Alfhed  H.  Allen,  F.I.C,  PCS.,  Public  Analyst  for  the  West 
Riding  of  Yorkshire,  &c.   8vo,  with  Engravings,  7s.  6d. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MacMunn,  M.A.,  M.D.  8vo,  with  64  Engravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  Jacobson,  M.Ch.Oxon.,  F.R.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.   8vo,  with  88  Engravings,  22s. 

Atlas  of  Electric  Cystoscopy.     By  Dr.  Emil 

BuBCKHAHDT,  late  of  the  Surgical  Clinique  of  the  University  of 
Bale,  and  E.  Hurry  Fenwick,  F.R.C.S.,  Suigcon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Royal  8vo,  with  34 
Coloured  Plates,  embracing  83  Figures.  21s. 

Electric    Illumination    of   the    Bladder  and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesico-Urethral  Diseases. 
By  E.  Hurry  Fenwick,  F.R.C.S.,  Surgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Edition.  8vo,  with  54  En- 
gravings, 6s.  6d. 

By  the  same  Author. 

The  Cardinal  Symptoms  of  Urinary  Disease  : 

their  Diagnoatic  Significance  and  Treatment.  8vo,  with  36  Illustra- 
tions, 8s.  6d. 
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By  SIR  HENRY  THOMPSON,  F.R.G.S. 

Diseases    of  the    Urinary   Organs.  Clinical 

Lectures.   Eighth  Edition.   8vo,  with  121  Engravings,  10s.  6d. 

Diseases  of  the   Prostate:    their  Pathology 

and  Treatment.   Sixth  Edition.   8vo,  with  39  Engravings,_6s 

Some  Important  Points  connected  with  the 

Surgery  of  the  Urinary  Organs.    Lectures  delivered  in  the  K.C.S. 
Svorwith  41  Engravings.    Student's  Edition,  2s.  6d. 

Practical  Lithotomy  and  Lithotrity ;    or,  an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  from  the  Bladder. 
Third  Edition.    8vo,  with  87  Engravings,  10s. 
The  Preventive  Treatment  of   Calculous  Dis- 
ease, and  the  use  of  Solvent  Eemedies.  Third  Edition.  Cr.  8vo,  2s.  6d. 

Tumours  of  the  Bladder  :  their  Nature,  Sym- 
ptoms, and  Surgical  Treatment.  8vo,  with  numerous  Illustrations,  5s. 

Stricture  of  the  Urethra,  and  Urinary  Fistulse  : 

their  Pathology  and  Treatment.  Fourth  Edition.  8vo,  with  74  En- 
gravings, 6s. 

The   Suprapubic   Operation   of  Opening  the 

Bladder  for  Stone  and  for  Tumours.    8vo,  with  Engravings,  3s.  6d. 

Introduction  to  the  Catalogue;  being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  R.C.S.   8vo,  Ss.Gd. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Keyes,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  Buken  and 
Keyes'  Text-book).   Hoy.  8vo,  with  111  Engravings,  21s. 

Lectures   on   the   Surgical  Disorders  of  the 

Urinary  Organs.  By  Reginald  Hakrison,  F.R.C.S.,  Surgeon  to  St. 
Peter's  Hospital.    Fourtli  Edition.    8vo,  with  156  Engravings,  16s. 

Syphilis.    By  Alfred  Cooper,  F. R.C.S. ,  Senior 

Surgeon  to  St.  Mark's  Hospital  for  Fistula.  Second  Edition.  Edited 
by  Edwakd  Cottekell,  F.R.G.S.,  Surgeon  (out-patients)  to  the 
London  Lock  Hospital.  8vo,  with  21  Full-page  Plates  (12  coloured), 
18s. 


7,  GREAT  MARLBOROUGH  tiTREET. 

'  33 


/.  Sf  A.  Churchill* s  Recent  Works. 


Diseases  of  the  Rectum  and  Anus.    By  Alfred 

Cooper,  F.R.C.S.,  Senior  Surgeon  to  St.  Mark's  Hospital  for 
Fistula;  and  F.  SwiNFORD  Edwards,  F.R.C.S.,  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Second  Edition,  with  Illustrations. 
8vo,  12s. 

Diseases    of   the    Rectum    and    Anus.  By 

Harrison  Cripps,  F.R.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Second  Edition.  8v  o,  with  13  Lithographic  Plates  and 
numerous  Wood  Engravings,  12s.  6d. 

By  the  same  Author. 

Cancer  of  the  Rectum.   Especially  considered 

with  regard  to  its  Surgical  Treatment.  Jaeksonian  Prize  Essay. 
Third  Edition.    Svo,  with  13  Plates  and  several  Wood  Engravings,  6s. 
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The    Passage   of   Air  and   Faeces   from  the 

Urethra.    Svo,  3s.  6d. 

A  Medical  Vocabulary  :  an  Explanation  of  all 

Terms  and  Phrases  used  in  the  various  Departments  of  Medical  Science 
and  Practice,  their  Derivation,  Meaning,  Application,  and  Pronuncia- 
tion. By  R.  G.  Mayne,  M.D.,  LL.D.  Sixth  Edition,  by  W.  W. 
Wagstaffe,  B.A.,  F.R.C.S.    Crown  Svo,  los.  6d. 

A  Short  Dictionary  of  Medical  Terms.  Being 

an  Abridgment  of  Mayne's  Vocabulary.    61mo,  2s.  6d. 

Dunglison's  Dictionary   of  Medical  Science. 

Contiiining  a  full  Explanation  of  its  vaiious  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Edition.  By  Richard  J.  Dunglison,  A.M.,  M.D.  Royal  Svo,  30s. 

Terminologia  Medica  Polyglotta  :   a  Concise 

International  Dictionary  of  Medical  Terms  (French,  Latin.  English, 
German,  Italian,  Spanish,  and  Russian).  By  Theodore  Maxwell, 
M.D.,  B.Sc,  F.R.C.S.  Edin.    Royal  Svo,  16s. 

A    German- English    Dictionary    of  Medical 

Terms.   By  Frederick  Treves,  F.R.C.S.,  Surgeon  to  the  London 
Hospital ;  and  Hugo  Lang,  B.A.    Crown  Svo,  half-Persian  calf,  12s. 
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Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Charles  L.  Bloxam.  Eighth  Eilition,  by  John 
Millar  Thomson,  Professor  of  Chemistry  in  King's  College,  London, 
and  Arthur  G.  Bloxam,  Head  of  the  Chemistry  Department,  the 
Goldsmiths'  Institute,  New  Cross.  8vo,  with  281  Engravings,  18s.  6d. 
By  the  same  Autho'. 

Laboratory  Teaching ;  or,  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  by  Arthur  G.  Bloxam. 
Crown  8vo,  with  80  Engravings,  6s.  6d. 

Watts'  Manual  of  Chemistry,  Theoretical  and 

Practical.  Edited  by  William  A.  TiLDiiN,  D.Sc,  F.R.S.,  Professor  of 
Chemistrj'  Normal  School  of  Science,  South  Kensington.  Second 
Edition. 

Inorganic  Chemistry.    Crown  8vo,  8s.  6d. 
Organic  Chemistry.    Crown  8vo,  10s. 
Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowes,  D.Sc.  Lond.,  Professor  of  Chemistry  in  the 
University  College,  Nottingham.  Sixth  Edition.  Post  Svo,  with  84 
Engravings  and  Frontispiece,  8s.  6d. 

Quantitative    Analysis.     By    Frank  Clowes. 

D.Sc.  Lond.,  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J.  Bernard  Coleman,  Assoc.  E.  C.  Sci.  Dublin; 
Head  of  the  Chemical  Department,  South- West  London  Polytechnic. 
Third  Edition.    Post  8vo,  with  106  Engravings,  9s. 

By  the  same  Authors. 

Elementary  Qualitative   Analysis.     With  40 

Engravings,  Post  Svo,  2s.  6d. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  Groves,  F.R.S.  Tenth  Edition.  Svo,  with 
Coloured  Plate  of  Spectra  and  46  Engravings,  1.5s. 

By  the  same  Author. 

Quantitative  Analysis.    Seventh  Edition. 

Vol.    I.,   Translated  by  A.  Vacher.     8vo,  with 

106  Engravings,  1.5s. 

Vol.  II.,  Parts  1  to  3,  Translated  by  C.  E.  Groves, 

F.R.S.    8vo,  with  Engra\  iiigs,  2s.  6(1.  each. 

Practical  Chemistry,  including  Analysis.  By 

John  E.  Bowman  and  Charles  L.  Bloxam.  Feap.  Svo.  Eighth 
Edition,  with  90  Engravings,  os.  6d. 
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Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D.,  D.C.L.,  LL.D.,  F.K.S.,  Professor  of  Chemistry  in  the  Normal 
School  of  Science,  and  Fkancis  E.  Japp,  M.A.,  Ph.D.,  F.I.C.,  F.B.S., 
Professor  of  Chemistry  in  the  University  of  Aberdeen.  8vo,  with 
numerous  Ilhistrations  on  Stone  and  Wood,  21s. 

Inorganic    Chemistry    (A    System    of).  By 

William  Ramsay,  Ph.D.,  F.R.S.,  Professor  of  Chemistry  in  the 
University  College,  London.    8vo,  with  Engravings,  15s. 
By  the  same  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Engravings.  Crown  8vo,  4s.  tid. ; 
Interleax  ed,  5s.  6d. 

Valentin's     Qualitative    Chemical  Analysis. 

Eighth  Edition.  By  Dr.  W.  11.  Hodgkinson,  F.E.S.E.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich  8vo,  with  Engravings  and  Map  of  Spectra. 
88.  6d. 

Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albeht  J.  Bernays,  Ph.D.,  F.C.S.,  F.I.C.,  late  Pro- 
fessor of  Chemistry,  etc.,  at  St.  Thomas's  Hospital  Medical  School. 
Third  Edition.    Crown  Svo,  4s.  6d. 

Commercial  Organic  Analysis  :  a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  E.xamination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.  By  Alfred  H.  Allen,  F.I.C, 
F.C.S.,  Public  Analyst  for  the  West  Riding  of  Yorkshire,  etc. 

Vols.  I.  &  II. — Third  Edition.  [Prepariyig. 
Vol.  hi. — Part  I.    Aromatic  Acids,  Tannins, 

Dyes,  and  Colouring  Matters.    Second  Edition.   Svo,  14s. 

Part  11.  Amines  and  Ammonium  Bases, 

Hydrazines,  Bases  from  Tar,  Vegetable  Alkaloids.  Second 
Edition.   Svo,  ISs. 

Volumetric  Analysis  (A  Systematic  Hand- 
book of) ;  or  the  Quantitative  Estimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Francis  Sutton, 
F.C.S.,  F.I.C,  Public  Analyst  for  the  County  of  Norfolk.  Sixth 
Edition.    Svo,  with  102  Engravings,  17s.  6d. 
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Chemical  Technology:  or,  Chemistry  in  its 

Applications  to  Arts  and   Manufactures.    Edited  hy  Charles  E. 
Groves,  F.K.S.,  and  William  Thorp,  B.Sc. 

"Vol.  L— Fuel  and  its  Applications.   By  E.J. 

Mills,  D.Sc,  F.U.S.,  and  F.  J.  Kowan,  C.E.   Koyal  8vo,  with 
606  Engravings,  30s. 

Vol.  II.— Lighting,  Fats  and  Oils,  by  W.  Y. 

Dem'.  Stearine  Industry,  by  J.  McArthur.  Candle  Manu- 
facture,  by  L.  Field  and  F.  A.  Field.    The  Petroleum 

INDUSTRT  AND  LAMPS,  by  BOVERTON  UeDWOOD.     MISERS'  SAEETY 

Lamps,  by  B.  Kedwood  and  D.  A.  Louis.   Royal  8vo,  with  358 
Engravings  and  Map,  20s. 

Cooley's    Cyclopaedia  of  Practical  Receipts, 

and  Collateral  Information  in  the  Arts,  Manufactures,  Professions, 
and  Trades  :  including  Medicine,  Pharmacy,  Hygiene,  and  Domestic 
Economy.  Seventh  Edition,  by  W.  North,  M.A.  Camb.,  F.C.S. 
2  Vols.,  Eoy.  Svo,  with  371  Engravings,  42s. 

Chemical  Technology  :  a  Manual.    By  Rudolf 

VON  Wagneb.  Translated  and  Edited  by  William  Crookes,  F.K.S., 
from  the  Thirteenth  Enlarged  German  Edition  as  remodelled  by  Dr. 
Ferdinand  Fischer.   Svo,  with  596  Engravings,  32s. 

Technological   Handbooks.     Edited  by  John 

Gardner,  F.I.C,  F.C.S. ,  and  James  Cameron,  F.I.C. 

Brewing,    Distilling,    and    Wine  Manu- 
facture.  Crown  Svo,  with  Engravings,  6s.  6d. 

Bleaching,   Dyeing,  and   Calico  Printing. 

With  Formula;.    Crown  Svo,  with  Engravings,  5s. 

Oils,  Resins,  and  Varnishes.     Crown  Svo, 

with  Engravings,  7s.  6d. 

Soaps  and  Candles.    Crown  Svo,  with  54  En- 
gravings, 7s. 

Methods  and  Formulae  used  in  the  Preparation 

of  Animal  and  Vegetable  Tissues  for  Microscopical  Examination,  in- 
cluding the  Staining  of  Bacteria.  By  Peter  Wtatt  Squire,  P.L.S. 
Crown  Svo,  3s.  6d. 

The  Quarterly  Journal  of  Microscopical  Science. 

Edited  by  E.  Kay  Lankester,  M.A.,  LL.D.,  F.K.S.  ;  with  the  co- 
operation of  Adam  Sedgwick,  M.A.,  F.R.S.,  and  W.  F.  K.  Weldon, 
M.A.,  F.K.S.  Each  Number,  10s. 
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The  Microscope  and  its  Revelations.    By  the 

late  William  B.  Carpenteu,  C.B.,  M.D.,  LL.D.,  F.R.S.  Seventh 
Edition,  by  the  Rev.  W.  H.  DalliiVgek,  LL.D.,  F.R.S.  With  21 
Plates  and  800  Wood  Engravings.    8vo,  26s.    Half  Calf,  30s. 

The  Microtomist's  Vade-Mecum  :  a  Handbook 

of  the  Methods  of  Microscopic  Anatomy.  By  Arthur  Bolles  Lee. 
Third  Edition,  8vo,  14s. 

Photo-Micrography  (Guide  to  the  Science  of). 

By  Edward  C.  Bousfield,  L.R.C.P.  Lond.  8vo,  with  34  Engravings 
and  Frontispiece,  6s. 

An  Introduction  to  Physical  Measurements, 

with  Appendices  on  Absolute  Electrical  Measurements,  etc.  By  Dr. 
F.  KoHLRAUSCH,  Professor  at  the  University  of  Strassburg.  Third 
Edition,  translated  from  the  seventh  German  edition,  by  Thomas 
Hutchinson  Waller,  B.A.,  B.Sc.,  and  Henry  Richardson  Procter, 
F.LC,  F.C.S.    8vo,  with  01  Illustrations,  12s.  6d. 

Tuson's  Veterinary  Pharmacopoeia,  including 

the  Outlines  of  Materia  Medica  and  Therapeutics.  Fifth  Edition 
Edited  by  James  Bayne,  F.C.S. ,  Professor  of  Chemistry  and 
Toxicology  in  the  Royal  Veterinary  College.    Crown  Svo,  7s.  6d. 

The  Principles  and  Practice  of  Veterinary  Medi- 
cine. By  William  Williams,  F.R.C.V.S.,  F.R.S.B.,  Principal,  and 
Professor  of  Veterinary  Medicine  and  Surgery  at  the  New  Veterinary 
College,  Edinburgh.  Seventh  Edition,  Svo,  with  several  Coloured 
Plates  and  Woodcuts,  30s. 

By  the  same  Author. 

The   Principles   and  Practice  of  Veterinary 

Surgery.    Eighth  Edition.    Svo,  with  9  Plates  and  147  Woodcuts,  30s. 

The   Veterinarian's    Pocket    Remembrancer  : 

being  Concise  Directions  for  the  Treatment  of  Urgent  or  Rare  Cases, 
embracing  Semeiology,  Diagnosis,  Prognosis,  Surgery,  Therapeutics, 
To.xicology,  Detection  of  Poisons  bj' their  Appropriate  Tests,  Hygiene, 
etc.  By  George  Armatage,  M.R.C.V.S.  Second  Edition:  Post 
Svo,  3s. 

Chauveau's     Comparative    Anatomy    of  the 

Domesticated  Animals.  Revised  and  Enlarged,  with  the  Co-operation 
of  S.  Arloing,  Director  of  the  Lyons  Veterinary  School,  and  Edited 
by  George  Fleming,  C.B.,  LL.D.,  F.R.C.V.S.,  iate  Principal  Veteri- 
nary Surgeon  of  the  British  Army.  Second  English  Edition.  Svo, 
with  .585  Engravings,  3l8.  6d. 
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